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1.0 INTRODUCTION

This report presents the results of the site inspections (Sis) cond_tcted at
/ Z'

sites PA-16 and PA-18 at the Naval Station, Treasure Island, Hunt6_rs,,.f_i'n) Annex

(HPA), San Francisco, California (Plate I). The work plan for these site i_spections is

presented in the Site Inspection Work Plan, Sites PA-16 and PA-18 (HLA, 1990a).

Illegal waste management practices are alleged to have occurred at Sites PA-16
/ i?>

and PA-18 (Plate 2) between 1976 and 1986 as a res_t('of'Triple A Machine Shop

(Triple A) activities during the period of their lease"(San"_rancisco District Attorney's

O/lice [SFDA], 1986). In 1988, HLA conducted a preliminary assessment (PA) of these

sites (HLA, 1989a). The PA consisted of compiling existing data for each site to identify

past waste management practices, to_s'gess.,the nature of resulting contamination, if any,

and to assess possible migration pathway'S_,"p6_ential receptors, and potential public health

threats. '_...'

The objectives of the Sis at Sites PA-16 and PA-18 were to:

o Assess,"'i_he""existing or suspected soil and groundwater contamination

idea.tffi'e_ ih'_'"previous investigations

o Evaluate groundwater chemistry and flow conditions

o Further identify likely migration pathways and potential receptors for
contaminants

Assess each site for inclusion in the Navy's Remedial Investigation (RI)

/" ,,f-__,,__,,_ program.

"_$es_i0h 2.0 of this report summarizes background information for HPA. A?/
facility _gcription, summaries of previous investigations at sites PA-16 and PA-18,

and descriptions of HPA geology and hydrogeology are presented. Site descriptions and

the Sis conducted at sites PA-16 and PA-18 are described in Sections 3.0 and 4.0,
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respectively• Summaries of the results of each SI and recommendations for additional

action are also included in these sections. Section 5.0 presents the quality

assurance/quality control (QA/QC) assessment of the analytical resul_of '_soil and

groundwater. A remedial investigation work plan for Site PA-18 is:_mcluded,,_,ln

Section 6.0. References are included in Section 7.0.

.................,:iii

%_,_"

/r._ _\
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2.0 BACKGROUND

2.1 HPA Description

HPA is in southeastern San Francisco at the tip of the Hunters_,P_int peninsula

that extends eastward into San Francisco Bay (Plate 1). The Navy;_r0p_'rty encompasses

965 acres; of these, 522 acres comprise the on-land facility and the remai_'det_+is a

portion of San Francisco Bay. The facility is bounded on three sides by San Francisco

Bay and on the fourth by the Hunters Point District, an area of public and private

housing and commercial and/or industrial buildings¢¢ _enorthern and eastern shores of

HPA are developed with drydock and berthing facilities fQr ship repair. The southern
_i:. ',!,,

shore is primarily fill. ..................i;_"

Hunters Point has been operated as a shipyard since 1869. Private industry

owned or leased the property until !,9_:'i:_when the Navy took possession. The Navy

operated HPA until the shipyard was'_deeo;m_is_ioned in 1974, and in 1976 leased

portions of the facility to Triple A. Triple,_'A occupied most of the facility until its lease

expired in 1986.

2.2 Previous lnyestl_at|ons

Two previo_s,,_xe_rts"_rovided qualitative information regarding Sites PA-16

and PA-18. A 1986 doc_'_ent by the SFDA presented declarations by several persons

onsite during Triple A's occupancy (SFDA, 1986), and provides much of the available

qua)atatjve"ey_dence of hazardous waste d_sposal by Triple A. A fence-to-fence survey

ot_!b_egrJu_hd disposal (ERM-WEST, 1988) qualitatively identified potential

_ / . .
contam_ftants throughout HPA. The contents of these reports are d_scussed m

Section 3.0 for Site PA-16 and Section 4.0 for Site PA-18.
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The verification study conducted in 1987 (EMCON Associates, 1987) provided

quantified data regarding potential contamination at Site PA-18. This study, performed

to verify the presence of contamination at specified sites, consisted rot _i'illing shallow

soil borings and collecting soil samples for chemical analysis at Site,,,,PA2"t<8frr,,1987. No

groundwater monitoring wells were installed. The results of this study are discussed in

Section 4.0.

Previous reconnaissance studies performed by..H_'A (HLA, 1990b) included

geophysical and lithologic data from test pits indicating _th_'possible presence of sand

blast waste at Site PA-18. In addition, an RI is current[y,,,b._ing performed at IR-7 to

the northeast of PA-18. During Phase 2A of field investigation activities for the RI,

one boring was drilled at Site PA-18 and soil samples were collected and analyzed.

Details of this investigation are present_fl,.in'Seetion 4.1.

Prior to performance of this SI,'no'chemical or geologic data were available for

Site PA-16. Groundwater chemistry and flow conditions had not been addressed for

either of these PA sites.

Geologic logs o'_'so_l' borings and groundwater monitoring wells installed at HPA

have been used to develop an understanding of subsurface stratigraphy at the facility.

Eight.geologic units have been identified at HPA and are described in Appendix A.

!/_ Tfi_t oldest geologic unit is bedrock of the Franciscan complex. The bedrock is
\. _., /

overf_,_,,_n_sbme areas by slope debris and ravine fill and/or undifferentiated
" _e

sedimentary deposits of consolidated sands and clays, which are in turn overlain by

estuarine deposits of clay, silt, sand, and peat, collectively termed "Bay Mud Deposits"

(Bay mud). In some areas, undifferentiated upper sands overlie the Bay mud. These
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sands may be present from dredging activities or may be native in origin in some areas.

In most areas of HPA, fill overlies the above-described units. Three fill units of

/"_>
different origin have been identified at HPA: bedrock-derived fill corts_stmg of

Franciscan gravel and boulder-sized materials in a sand and/or clay,_mai'rix;'industrial

fill consisting of metal debris, wood fragments, bricks, concrete, and sandblast waste;

and recently imported backfill material consisting of poorly graded sands and gravels.

Each geologic unit is described in more detail in App.ehld_ix A.

2.4 Hydro_eolo_v {

Information concerning the local hydrogeology at HPA has been obtained from

monitoring wells installed as part of previous investigations conducted by other

consultants and from current investig_iorts conducted by HLA. These investigations

have primarily evaluated the shallow aquif_r<=_r'HPA. As a result, the shallow aquifer

occurring in the fill materials is the best 'understood. Shallow groundwater in the fill

materials is unconfined; the depth to the water table ranges from 2 to 14 feet below

ground surface (bgs),_<'In'°_ome areas, no shallow groundwater is encountered in the fill

above the bedrock,. "%i' .,f_..._.j;;

The undifferenHat_ sedimentary deposits comprise the second major aquifer

beneath the site. The Bay mud occurs between the unconsolidated fill and

undif£ii_¢_!iated sediments and may act as a 5= to 50=foot thick aquitard beneath most

o_tKe site_.-_Groundwater may also occur in isolated sand zones within the Bay mud and

in th_Qa-_)_i'red bedrock. Hydrogeologic conditions in the undifferentiated sedimentary

deposits, the isolated sand zones, and the fractured bedrock and the effectiveness of the

Bay mud as an aquitard have not been characterized at HPA.

BI7407-H 8 of
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Preliminary assessment of groundwater elevation data indicate that the local

groundwater flow directions are quite complex because of variations in topography and
_ _

the hydraulic properties of subsurface fill materials. In addition, tidai_NUctuations,

surface infiltration, and localized recharge from storm drains likel_,,i'n'fluenee_oflow
-,L- .¢

directions.

'_ '_ '_:_ .... i::_
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3.0 DESCRIPTION AND RESULTS OF SITE INSPECTION ACTIVITIES - SITE
PA-16

Site PA-16 is a 0.2-acre fenced and paved area at the eastern corner of H and

Mahan streets near the southern tip of HPA (Plate 3). Fencing and _v:i_g are in poor

condition. Previous materials reported onsite by the SFDA includdJOO_'odrdmslabeled

"PCB-containing" oil and other drums and containers (SFDA, 1986). Previous activities

on the site by Triple A reportedly included storage of drums and other containers,

transformers, some flammable solids, and a 5,000-gal!a_ii'._,tank (ERM-WEST, 1988). No

information is available regarding the specific cont_nfs._of ,the containers; it is not known

how any of the material stored on the site was disposed2'%_b drums are presently stored

onsite.

3.1 Previous Data Gaps ....................

PriortothisSI,nosamples   in,,,  oo'i ctedatnorchemicaldatageneratedfor
PA-16. The only evidence of potential c_n:tamination was the reported history of

disposal practices, a tank and electrical equipment stored onsite, and reported staining at

various locations on t/_°_ground. A summary of reported evidence of potential

contamination is p'gefe_eff.i_ Table 1.

A number of d_ta _ps were identified for Site PA-16:

o No quantified data existed concerning chemical characteristics of soil or
groundwater at the site.

o x Depth to shallow groundwater, groundwater flow direction, and hydraulic

"_'_'. _ gradient were not known.
_\_ _ / Background soil and groundwater chemistry near this site had not been

"_ evaluated.

An SI Work Plan (HLA, 1990a) was prepared to address these data gaps.

Implementation of the plan is discussed in the following sections.
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3.2 Drilling and Samnline Activities

Drilling and sampling activities were conducted from February 1 to February 14,

1991. Eight shallow soil borings and three shallow groundwater mon!t6_Ong wells were

installed to fill the data gaps identified in the work plan (HLA, l_9'Da),'_Boring and well

locations are shown on Plate 3; drilling and soil sampling information is su_/n&arized in

Table 2. Boring PAI6B001 was drilled northeast of the site to investigate background

soil conditions. Well completion details and field parameters measured during
.,,f' .jl !)'

monitoring well sampling at Site PA-16 are presente_/fn.,,_ables 3 and 4, respectively.

Field methods (drilling, monitoring well installation,"_Sampl_ing methods, and

decontamination procedures) are described in Appendix B. All health and safety

procedures were followed as specified in the Site Safety Plan (HLA, 1988b) and the

Site PA-16 Job Safety Plan, which W'asi_'_pprpvedand signed by the HLA Program

Safety Officer on January 18, 1991. '_' '_j' .....................

The borings were located and dri_lled, and the soil samples were collected as

described in the SI Work Plan (HLA. 1990a) with the following exceptions:

o No soifi'i_a_ples were collected from Monitoring Well PAI6MWI7A;
inst6a_, _ s_it,,samples were collected from Boring PAI6B017B located
ap_r_0_i_afe'ly,_>'feet from the well. Boring PAI6B017B was the
origiffaUy"l_lanned location for Monitoring Well PA16MWI7A; the boring
was abari_ned at a depth of 6.5 feet because a greenstone boulder was
encountered, resulting in drilling refusal.

o One shallow soil sample was collected from Boring PAI6B018A and a

_,_._,_ second deeper soil sample was collected from Monitoring
/S/_ _, Well PAI6MWISA less than 5 feet Boring PAI6B018A was theaway.

( <\ _ _ originally planned location for Monitoring Well PAI6MWlSA; the boring

"_v/f' was abandoned at a depth of 7 feet because refusal was encountered.

Shallow soil samples were to be collected from a depth of 0.5 foot bgs
(HLA. 1990a); however, because of the presence of asphalt and sand and
gravel fill at shallow depths at Site PA-16, soil samples were generally
collected from depths ranging from 0.75 to 2.25 feet bgs. The shallow
samples collected from Borings PAI6B002 and PAI6B003 were from
depths of 3.75 and 5.75 feet bgs, respectively; no soil samples were
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recovered above these depths. Also, no soil was recovered from sample
intervals in some borings because of the presence of boulder fill material;
therefore, continuous sampling could not be performed from the ground
surface to the total depth of each boring.

f

2r .J

3.3 Site Hvdro_eolo2v / _%_

_ _,_ _:_.

3.3.1 Geoto_v .....

Four geologic units were encountered at Site PA-16. Geologic logs and well

completion details for all borings and wells are include_, in Appendix C. Geologic units

are described in more detail in Appendix A ....... /// ,/_'_,

Bedrock-derived fill (Qaf) underlies Site PA"I6_r_dis mostly composed of

gravel- to boulder-sized material within a sand and/or clay matrix. Bedrock-derived fill

was encountered to depths as great as 29.75 feet. With the exception of

Boring PAI6B003, fill (Qaf) was enq6'uh_ered to the total depth of each boring, which

ranged from 6.5 to 20.5 feet. Bedroc_deri,v_d'_'fill material encountered in

Borings PAI6B005, PAI6B017B, and PAi6MWI7A contained trace amounts of glass

fragments and wood debris, indicating the presence of industrial fill (Qaif). Because of

its limited occurrence_"_']_dustrial fill is included with the bedrock-derived fill and is not

shown as a distinet_3i'_hSl_g|'e:,t_it on the boring logs. Traces of shell fragments were

also present in the bed_0c_'_:;'fill. Bay mud (Qbm) containing shell fragments was

encountered in Boring PAI6B003 from a depth of 29.75 feet bgs to the total depth of

31 fef, t,=hgs.

_ _ At%B_ring PAI6B001, drilled as a background boring approximately 260 feet

nortl_'eas_'Site PA-16, poorly graded fine- to medium-grained sand containing shell

fragments was encountered to the total depth of 8 feet. The description of this sand

unit most closely matches the general description of the undifferentiated upper sands
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(Quus) unit. These sands were probably dredged from the bay and represent fill

material. No other geologic units were encountered at the site.

3.3.2 J_ /'_

Shallow groundwater at Site PA-16 occurs within fill; the _ef_th_"to"grQundwater

at Site PA-16 was approximately 7.2 feet bgs. Water-level elevations measured on

April 1, 1991 are presented and contoured on Plate 3. Based on these water-level

contours, the local groundwater flow direction at Site,,_-16 appears to be to the

southwest at a gradient of approximately 0.0033 fo_t/_'t/"':rhis interpretation is based

on one round of water levels collected after well devel0'_me_t and may not reflect

variations resulting from seasonal or tidal influences.

3.4 Analytical Results _
This section summarizes the a_i_t{_)'rdsults for soil and groundwater samples

collected from Site PA-16 as part of theS;_activities. Soil and groundwater samples

were analyzed using the methods presented in Tables 5 and 6, respectively.

Groundwater pH was _asured in the field during monitoring well sampling; results are

presented in Tablg;,4_:'_A"qt)a]'i_:yassurance/quality control (QA/QC) assessment of the

chemical data is summ_riz_ in Section 5.0; the cursory data validation and the full

Contract Laboratory Program (CLP) QA/QC validation reports are presented in

Appendix. D. Results presented in this section are based on validated data to the extent

a_i_ble at the time of report preparation.
))

_a_J_s 7 and 8 (soil) and 9 (groundwater) list each sample and the analytical

results by analytical method performed. Chemicals detected in one or more samples are

listed for each sample; chemicals not detected in any sample are not listed in these

tables. Laboratory-assigned qualifiers and qualifiers assigned during subsequent
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validation are included. A complete list of chemical analytes for each analytical method

can be found in the references provided in Tables 5 and 6.

Tables 10 and 11 (soil) and 12 (groundwater) present the minimtim and maximum

concentrations for organic and inorganic chemicals detected in envlr--onmental':samples

from Site PA-16. Available validation results are incorporated in these tables.

3.4.1 _oil

Eighteen soil samples from 11 boring and welYiocations were collected for

analysis (Plate 3). Tables 7 and 8 list the organic _nd ifiorganic compounds detected in

each soil sample, respectively. Summaries of the organiCand inorganic analytical results

for soil samples are presented in Tables 10 and 11, respectively.

Volatile Organic Compounds (VOC_).. ..............

Toluene was detected in 16 soil"_sampies''at concentrations ranging from 3.3 to

200 micrograms per kilogram (#g/kg). _he,,detection of toluene is most likely due to

suspected field contamination associated with the use of electrical tape to seal soil sample

tubes, as discussed in Se._tion 5.0. No other VOCs were detected in soil samples from
i

Site PA-16. :. _.: _. ......

Semivolatile Or_anic"CQ_l_0unds (SOCs)

Polynuclear aromatic hydrocarbons (PNAs) were detected in samples from

Borings PAI6B003 and PAI6B004. Phenanthrene concentrations were estimated below

/
the./cgn_ctNreqmred quant_tatmn hm_t (CRQL) at a concentratmn of 270 #g/kg at

/: #,. "%

Bo_g%_l_B003 in a sample from 10.25 feet bgs and at a concentration of 290 #g/kg

at Boring_"PA16B004 in a sample from 1.75 feet bgs. In addition, fluoranthene and

pyrene were detected at Boring PAI6B004 in a sample from 1.25 feet bgs at
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concentrations of 460 and 440 #g/kg, respectively. No other SOCs were detected at Site

PA-16.
J%,

TPH as Diesel / _e

TPH as diesel was detected in 11 of 18 soil samples at con_fitr_'t_r_ganging

from 25 to 310 milligrams per kilogram (mg/kg); it was detected at concentrations at or

above 100 mg/kg in the following samples: Boring PAI6B018A at a depth of 1.25 feet

bgs (310 mg/kg); Boring PAI6B003 at a depth of 10,_iiii_eet bgs (230 mg/kg); and

Borings PAI6B005 and PAI6B006 at depths of 1.2g_,.feet/bgs (100 and 150 mg/kg,

respectively), i)"

Tgtal Qil and Grease (TOG)

TOG was detected in 15 of the 18 soil samples collected at Site PA-16, at

concentrations ranging from 26.7 to _6't_i'mg_/'Kg.:_._The TOG concentration in eight of the

samples was below the reporting limit a_d':qualified by the laboratory as estimated. A
\_. _i_

maximum concentration of 261 mg/kg was detected at Boring PAI6B018A at a depth of

1.25 feet bgs.

Polychl0rinated Bit_fiefi_ls (PCBs) and Pesticides

No pesticideg"_r PCBs were detected at the site.

CLP Motals and oH

Twenty-three metals were detected in soil samples from the site; 17 metals were

pre)Cer_an a0 18 samples. Beryihum and cadmium were detected in 17 out of 18 soil

s_/__/ael-, _r es of mercury were detected in 9 soil samples. Silver was detected in both
samples_lected from Boring PAI6B004 and selenium in the shallow sample from

Boring PAI6B005. Molybdenum was detected twice, in the shallow samples from

Borings PAI6B001 and PAI6B004. Soil pH ranged from 7.7 to 9.1.
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Other Analytes

Cyanide, hexavalent chromium, and TPH as gasoline were not detected in site

soil samples. _'_i %
J f

s f

3.4.2 Groundwater -J %_

Five groundwater samples, including two duplicates, were collected_£t0m

monitoring wells and analyzed for the organic and inorganic parameters summarized in

Table 6. A list of the inorganic compounds detected in each groundwater sample is

presented in Table 9. A summary of the inorganic_,'_d_i_eot_ in groundwater is presented

in Table 12.

Organic CompQunds

No organic compounds were detected in any groundwater samples from

monitoring wells at Site PA-16. _f, _iiii_ii:iiiiiI

Eleven metals were detected in t_q/groundwater samples. Seven metals, including

the major elements calcium, magnesium, manganese, potassium, and sodium, and the

trace metals barium a.n_'_"_ickel, were detected at each well. Numbers of detections and

ranges of values ate 0¢e_S¢nted ]aa Table 12. Nickel was detected at concentrations

ranging from 15.6 to 6_"m[_rograms per liter (_g/l). Barium was detected at

concentrations ranging from 26.6 to 103 /_g/l. Molybdenum was detected in samples

from LW.Qwells at concentrations ranging from 41.5 to 85.9/_g/i. Silver was detected in

b_¢il_rou-i_l_ater samples from Monitoring Well PA16MWI6A at concentrations of

13.4_nd 9 g/l. Aluminum was detected in one sample from Monitoring

Well PAI6MWI6A at a concentration of 322 _g/l, and in Monitoring Well PAI6MWI7A

at 123 _g/l. Cobalt was detected in one sample from Monitoring Well PAI6MWI6A at

6.1 ug/1.
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Other Analvtes

Cyanide and hexavalent chromium were not detected in groundwater samples.

j' j3.5 Evaluation of Mieration Pathways an_l Potential Receptors _, ,_
f_ ¢_ _"__.

One of the objectives of the SI for Site PA-16 is to furthe?Jide6'ti, fy_'migration

pathways and potential receptors for chemicals presents at the site. General potential

exposure pathways discussed in the Preliminary Assessment for Sites PA-12 through

PA-18 (HLA, 1989a) included ingestion of or dermaF'ca'htact with soil by onsite

workers, inhalation of chemicals as vapors or ads_bed"io_"particulates, ingestion of

groundwater and ingestion of or contact with surface w_'ter_'_ Ingestion of groundwater

was not considered a primary exposure pathway because of limited potential for use of

groundwater as a drinking water source. Pathways related to surface water were also not

considered important because surfac_ _/i'ter i_'ibws are primarily restricted to the storm

sewersystem. _, ",

At Site PA-16, site inspection results support a conclusion that migration via

groundwater and subzeqeent exposure of human or environmental receptors is unlikely,

based on the abseneeY0_oi_'_rtic compounds and the low concentrations of trace

inorganics in ground'_vat_ Groundwater concentrations are below primary maximum

contaminant levels (MCLs) for aluminum, barium, nickel, and silver. MCLs have not

been established for cobalt and molybdenum.

_f_tng_tion of soil, dermal contact with soil, and inhalation of vapors or

pa_ctrtIBeb,t_epresent potential exposure pathways to onsite workers or hypothetical

future oi_site residents. Inhalation of vapors is not considered a likely or important

pathway of exposure because of the absence of VOCs in groundwater and soil.

Inhalation of particulates may represent an exposure pathway; however, this potential
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pathway is considered less significant than and represented by the soil ingestion and

dermal contact pathways described below. In addition, the likelihood _chemical..../)
releases in the form of particulates is partially limited by the pavementS:at PA-16.

To assess the potential health threat posed by ingestion of so_Is a_'d.,.ci_rmal

contact with the chemicals identified at PA-16, a screening-level human health risk

evaluation was performed for the site. The evaluation assumes potential ingestion of

soils and dermal contact with soils by hypothetical fu'tUte onsite residents as likely
......" (i ...........?

"worst-case" scenarios. Methodology for the analys_'s,is"'presented in Appendix E. The

selection of chemicals considered and results of the evaluation are discussed in

Section 3.6.

Results of the SI for Site PA-16 indlcate the presence of TPH as diesel, TOG,
!i .)"

PNAs, and metals in soil samples, and 11_etals in groundwater.

TOG levels measured in soils are less than the concentration of 500 mg/kg

suggested by the Nav_,.as '_he criteria for defining the areal extent of TOG

contamination; this"issu'e,,(wa_"d_scussed at a meeting on June 4, 1991 attended by

representatives of the Ui_'./Environmental Protection Agency (EPA) and California

Department of Health Services (DHS, now the Department of Toxic Substances Control).

At)h<fff'_eeting, EPA stated that investigative levels should consider the individual

"_f _ent_ _ oil and grease relative to risk. Three individual compounds which are

constit_n_of oiland greaseand dieselwere identifiedinsitesoilsamples:

phenanthrene, fluoranthene, and pyrene. A screening-level assessment of the potential

threat to human health associated with the occurrences of these compounds at the site is

presented in Appendix E. This assessment assumes exposure to these compounds via
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concentrations do not present a health risk to humans. In addition, these compounds

occurred in only two soil samples at the site.

The TPH as diesel levels measured at the site are well below>sb_'cleanup levels

commonly used at other sites in San Francisco. The California Rdki6n_l-_,_ate.r Quality

Control Board, San Francisco Bay Region (RWQCB) uses the Leaking Underground Fuel

Tank (LUFT) Field Manual (LUFT Task Force, 1988) as a guidance document for

addressing releases of petroleum hydrocarbons to soil..._nd groundwater. Previously, the

RWQCB has indicated that remediation could be limit'ed<to'"soil with concentrations of

TPH as diesel above 1,000 mg/kg. This level may not tie,,affpropriate for sites where

individual petroleum hydrocarbons are detected in soil at levels not protective of human

health. However, the three PNAs identified in site soils do not occur at concentrations

considered to present human health _is_S',,as""discussed for TOG above and in

Appendix E. In addition, since no organics were detected in groundwater, the petroleum

hydrocarbons at Site PA-16 are not expected to present a health risk to humans.

The only VOC detected in soil samples from Site PA-16 was toluene. The

detections of toluen6 .a_; nbt..considered representative of environmental conditions for

the following reason_.-,,,th_,absence of TPH as gasoline and VOCs similar to toluene such

as benzene, xylenes, and ethylbenzene; the apparently ubiquitous presence of toluene

regardless of sample depth and location; and the possibility of migration of toluene into

soi_,_am_!_'S,erom electrical tape used to seal sample tubes.

"_\"_,3"h¢ 23 metals detected in site soils include common major elements such as

• • _N,. 2f • • •

ammmuf_, *calcium, _ron, magnesium, manganese, and sodium; the presence of the metals

is not considered indicative of site-related contamination. The significance of measured

concentrations of the remaining 16 trace metals was evaluated by first comparing
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measured concentrations to background concentrations estimated through analysis of soil

sample results from sites at OU-II, as presented and discussed in the Background
J J

Sampling Plan (HLA. 1990c). Because most soils at PA-16 are bedroCk_derived

serpentinite fill materials, measured concentrations were compared"t0 the,_,uP_r limit

(threshold) of background concentration estimated for serpentinite fill. Of the

16 metals, upper limit of background has been estimated for 11. Of these 11 metals,

measured concentrations at PA-16 are less than the estimated upper limit of

background for 6 of the metals: beryllium, chromlum,cobalt, copper, nickel and

vanadium (Table 11). For these metals, observed concentrations are likely representative

of background conditions and not of releases. For 4 of the remaining 5 for which

background has been estimated (arsenic, barium, lead and zinc), concentrations exceed

the estimated upper limit in 5 or fe_er_:;_'amp'i'6'S_'::.andmaximum concentrations exceed the

threshold values by a factor of approximat'e!y 3 or less (Tables 8 and 11). Thus, the

lateral and vertical distribution of the apparently elevated concentrations of these

elements is discontinuous, and concentrations, while exceeding background, are not

distinctly different,.Tt6m_b_ckground levels. For these metals, the distribution and

concentrations do nof_'sh6_, clear evidence of releases. Cadmium concentrations exceed

the estimated upper limit of background of 2.1 mg/kg in 15 samples, with maximum

concentrations of 14 mg/kg. For this element, while concentrations are slightly to

sona_vh_ 6_¢vated at most locations, evidence of releases is lacking.

'ffh_ jgnificance of metals concentrations measured in site soils was further

evaluated'_usmgriskassessmenttechmques.For the lO metalsforwhich e_ther

backgroundhas notbeen estimated(antimony,mercury,molybdenum, selenium,and

silver)or forwhich at leastone soilconcentrationexceededtheupperlimitof
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background (arsenic, barium, cadmium, lead, and zinc), the threat to human health was

evaluated assuming exposure of a hypothetical residential population via ingestion or

dermal contact with site soils• Methodology and results are presente_Fi_'Appendix E• In

summary, the analys_s indicates that for the conservative set of ass',m_pti_l_s Used m the

evaluation, a potential threat to human health may exist for 2 of these I0 metals:

antimony and arsenic. However, as noted above, measured concentrations of arsenic do

not appear to be significantly different from backgrou-n''_', concentrations in 3 of

18 samples exceeded estimated upper limit of bacl_g[o_nd(""with the maximum value of

15.7 mg/kg approximately a factor of two above the est]'mat_d upper limit of 7 mg/kg.

In addition, neither the measured concentrations or distribution of detections of either

antimony or arsenic suggest releases•

As noted in Section 3.5, conc'_n_tatio°_'_"identified in groundwater at Site PA=I6

•.'. f

are below the current primary maximum contaminant levels (MCLs) for drinking water
h .J

for 4 of the 6 trace metals identified: aluminum, barium, nickel, and silver

(Marshack, 1990). MCLs are not available for cobalt or molybdenum (Table 12)•

3.7 Summary '_- "-./ _,,'_'.. 7

The following s'fim_arizes hydrogeologic and chemical data obtained during the

SI investigation performed at Site PA=I6.

__ Four lithologic units were identified at the site: bedrock-derived fill
(Qaf), industrial fill (Qaif), undifferentiated upper sands (Quus), and Bay

>ouo.oo,0.,,,,,v°,,.,t,.o,,oo,,,,or,.,,..,on.oun,oro,,rore.,ur.o,o
""o_/ Traces of industrial fill material (glass fragments and wood debris) were

encountered within the bedrock=derived fill at three borings.

o The site is underlain by up to 30 feet of bedrock=derived fill which in
turn overlies bay mud.
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o There is a slight groundwater gradient toward the northeast.

o TPH as diesel was measured at concentrations above 100 mg/kg in
three shallow samples and one deep sample from the borings• The
distribution of TPH as diesel in soil is discontinuous• /%

/ /

o TOG was not detected at concentrations above 500 _g/kg'ia any soil
samples collected at the site. _'_/'_ -_.......'"_,,,

o PNAs were detected at low concentrations in two soil samples.

o No PCBs or pesticides were detected in soil samples.

o Most of the 23 CLP metals were detected?in most of the Site PA-16 soil
samples. Metal concentratmns are wahin .tho upper hm_t (threshold) of
background concentrations previousiy,.¢'_fim_'ted for bedrock-derived fill
at HPA sites (HLA, 1990c), for all metals 6xcept arsenic, barium,
cadmium, lead, manganese and zinc. Backgg6und metal concentrations in
soil have not been established at HPA for the following trace elements
detected at Site PA-16: antimony, mercury, molybdenum, selenium, and
silver. Soil pH is in the neutral range (7.7 to 9.1).

o No organic compounds""_redetected in the groundwater samples.

o Eleven metals, includin_ 6""trac_"_metals, were detected in groundwater
samples. Metal concentr_tidns in groundwater samples are below primary
MCLs for aluminum, barium, nickel, and silver. MCLs have not been
established for the trace metals cobalt and molybdenum.

3.8 Conclusions a.fid"'_ecommendations

The follo_ing'_odr)¢I_si_s are based on the results of this investigation.

o With reslseC)._'topetroleum hydrocarbons, distribution is discontinuous and
concentrations are only slightly elevated and generally below guidelines
used in assessing the need for remediation. In addition, individual
petroleum hydrocarbon constituents do not occur in soil at concentrations

_-.._,,_,_,. that pose a threat to human health, and do not occur in groundwater.

., o With respect to metals, most occurrences are consistent with estimated

,_ ,,,/-// background concentrations or are not consistently different from

N// background. An evaluation of potential threat to human health for thosemetals above background levels or for which background levels have not
been established suggests that the two metals antimony and arsenic may
pose a threat to a hypothetical onsite residential population. However, for
all metals detected, concentrations and distribution do not show evidence
or patterns of releases.
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On the basis of these conclusions, HLA recommends that no RI be performed at

Site PA- 16.

j- f
! _N.

f _

,,j" .j,:'

( -- 3
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4.0 DESCRIPTION AND RESULTS OF SITE INSPECTION ACTIVITIES - SITE
PA-18

Site PA-18 is a 3.6-acre area located near the northern tip of HPA in the paved

parking lot adjacent to Earl Street west of the Sub-Base Area, Site _. (Plate 4).

Triple A reportedly disposed of 50,000 to 100,000 gallons of wast6'_6il oh%[h_'_ground at

this site, which was subsequently paved with asphalt (SFDA, 1986). A summary of

reported evidence of potential contamination is presented in Table 13.

4.1 Summary of Previous PA-18 Data /'_'//'/_'ii_ _

4.1.1 VerificatiQn Study '_,,,,_,_,_,_',,i"f'.,

During the verification study (EMCON Associates, 1987), soil samples from six

shallow borings at PA-18 (Plate 4) were collected and analyzed for TPH. The samples

contained high boiling point hydroca_r_b_'hs_characterized as either diesel, oil, or

unidentified hydrocarbons at concentr_ti_nf'r_fi_figing from less than 10 parts per million

(ppm) to 400 ppm. These data are summarized in Table 14.

4.1.2 A¢tivilies (_ondueted durint RI Acttvi0es at IR-7

Previous geol_fi_cal and lithologic data for Site PA-18 were obtained as part of

the reconnaissance_i_has_Rl'a_7'_he Sub-Base Area (IR-7) (HLA, 1990b). Three

ground-penetrating rad_,_(GPR) profiles were performedand five shallow test pits were

excavated within the boundaries of Site PA-18 (Plate 4) to evaluate the presence and/or

exteet_g,,sandblast wastes at Site IR-7. All three GPR profiles showed indications of

s_bs_[face_h_ology changes that may suggest boundaries of sandblast waste. Of the
"\."-../.J

five t_st_Pif§ excavated along OPR profiles IR070P01 and IR07GP03, test

pits IR07T01A and IR07T02B encountered very dark brown well-graded sand from 3.5

to 4.5 bgs. These sands were thought to be sandblast wastes; positive identification was
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not made. The sands were not encountered in the other test pits, indicating an irregular

distribution of the sands at this site.

/ _

HLA is currently performing a remedial investigation (RI) at-'$[_ IR-7 adjacent

to and northeast of Site PA-18 (Plate 4). Borings and wells were 'd_iile_,,d_ring the

primary drilling phase of the RI prior to the SI at Site PA-18. Because Boring

IR07B022 was drilled at Site PA-18, the lithologic and chemical data are presented as

previously obtained data; the boring was drilled after,,,,t_i_SI Work Plan was prepared.

The lithoiogic log of Boring IR07B022 is shown o61,Piat6"_"organic and inorganic

analytical results of soil sampling are presented in Tabi'e's,,,l"_'and 16, respectively.

Bedrock-derived fill was encountered beneath the surface asphalt to a depth of 7 feet;

deeply weathered serpentinite bedrock was encountered beneath the bedrock fill to the

total depth of the boring at 14.5 fee_,b'gs,,,,,F_u,r,,,soil samples were collected and

analyzed; results indicate that trace am_un_ of VOCs and SOCs are present. Trace
_'.i, S'

amounts of pesticides were detected at a depth of 6.5 feet bgs. TOG was detected in the

3 shallow samples at concentrations ranging from 1120 to 2770 mg/kg. TPH as diesel

was detected at a d_tl_"_o_,,,l_,,_feet bgs at a concentration of 204 mg/kg. Analytical

results for inorgani_,ar_opresented in Table 16 and indicate that trace metals

concentrations are below _he estimated upper limit of background concentrations

(HLA, 1990c and Table 11).

4/2 / P_y|_us Data GaDs

",,,PISO/to this SI, the following data gaps were identified for Site PA-18:

o Sufficient data were not available to evaluate the distribution of
petroleum hydrocarbons in the soil.

o Analyses had not been performed for some compounds suspected of being
present at the site.
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o Depth to shallow groundwater, groundwater flow direction, and hydraulic
gradients at this site were not known.

o Data to characterize groundwater chemistry were not available.
/ _.

o Site background soil and groundwater chemistry had n0t¢iSeen evaluated.

An SI Work Plan (HLA, 1990a) was prepared to address th6so_d_ta gal_s.

Implementation of the plan is discussed in the following sections.

4.3 Drilling and Samplin_ Aftivities

Drilling and sampling activities were conduct6d,'"_rom January 28 to February 14,

1991. Eight soil borings were drilled and two shallow..gr6undwater monitoring wells

were installed at the site. Monitoring Well PAI8MW08A was installed upgradient west

of the Site PA-18 boundary to characterize background soil and groundwater chemistry

at the site. Boring and well locations/_re.shown on Plate 4 and drilling and soil

sampling information is summarized i_ Tab!e'i,7'. Well construction details and field

parameters measured during monitoring weti sampling are presented in Tables 18 and 19,

respectively. All health and safety procedures were followed as specified in the Site

Safety Plan (HLA, 1986'_)"'and the Site PA-18 Job Safety Plan, which was approved and

signed by an HL_:i.Pfogtam:_Saf_ety Officer on January 18, 1991. Drilling, monitoring

well installation, sampi'[ng _'hethods, and decontamination procedures are described in

Appendix B.

All work was completed according to the Site Inspection Work Plan (HLA. 1990a)

wit_fhe_]'oil_wing exceptions:

_',_..o_'/// Boring PAIgB010 was to be converted to a 4-inch monitoring well, but
\,,/ groundwater was not encountered in this area.

o Shallow soil samples were to be collected from a depth of 0.5 foot bgs;
however, because of the presence of asphalt and sand and gravel fill at
shallow depths, soil samples were collected at depths of 1 to 2.75 feet bgs.
Also, in several instances, no soil was recovered during sampling

BI7407-H 9.3 of
September 6, 1991



activities, therefore, continuous sampling could not be performed to the
total depth of each boring.

o Boring PAIgB002 was terminated at a depth of 12.5 feet bgs because of
high (greater than 100 ppm) organic vapor analyzer (O_A) readings in the
breathing zone. In addition, debris zones comprised of _ick and rock
were encountered below a depth of 5 feet bgs obstr¢_tinRsoil sample
recovery. Hence, no soil samples were collected be_ow"_,de'ptb of
2.75 feet from the boring. The debris zone and the high 0VA:_'readings
may be indicative of landfill disposal practices. The boring was
backfilled with a bentonite cement grout slurry. No sample of the gas
coming from the boring was collected.

J .,:

4.4 Site SvdrogeoloRy _:ii_ii:/i::'i:/:_:_

4.4.1 Geology ,,,,,,,,.ii,:i),
Four geologicunitswere encounteredatSitePA-18. Geologiclogsand well

completiondetailsof allboringsand wellsareincludedin Appendix C.

FranciscanFormationbedrock"wasencounteredbeneaththecentraltosoutheast

portionsof thesitewhere thedepth--:"__'_droolc:_isapproximately7 to 17 feetbgs. No

groundwaterwas encounteredinborings_",(n_:theareaof thebedrockhighshown on

Plate4. The bedrockhighdipsto thenorthwest,asshown on CrossSectionA-A"

(Plate6). The bedrocl_'iS%composedof deeplyweathered,locallyfracturedoliveto

grayish-green serp_n_t_it_,_ _)_

At Monitoring_'_lN PAI8MW08A and PA18MW09A, 1.5 to 2 feet of

undifferentiated sands (Quus) were encountered above the bedrock. The sand is

composed of dark greenish-gray to light olive brown, poorly graded, fine- to medium-

_ed, "_edjum dense sand containing traces of shell fragments and silt.

_ ._d_ck-derived fill (Qaf, was encountered in each boring and overlies either the

bedrock or undifferentiated sands throughout the site. The Qaf consists predominantly

of Franciscan Formation greenstone and serpentinite rock fragments within a sand

and/or clay matrix. Within the bedrock fill, industrial fill (Qaif) consisting of metal,
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wood, brick, and glass fragments was encountered. Industrial fill was encountered at

various depths in Borings PAIgB001, PAIgB002, PAIgB003, and to a lesser extent in
/%

Borings PAIgB004 and PAIgB006. A trace of wood was encountered _at'Boring

PAIgB004 at a depth of approximately 2 feet bgs and brick fragm_en'iS"Were,¢ncountered

at Boring PAI8B006 from a depth of 3.5 to 4 feet bgs. Brick fragments were

encountered at Monitoring Well MW09A from a depth of 1 to 3.5 feet bgs. Upper and

lower contacts of industrial fill were indistinguishablg,_i_om bedrock fill because of

intermixing. Therefore, for purposes of discussion_' tfie_'fil('units are combined and

described as "fill". .,_........

For borings in which older geologic units were encountered beneath the fill, the

fill ranged in thickness from 7 to 27 feet. Fill was present from the surface to the total

depth of all other borings and was ehcounte_l,..at a maximum depth of 28.5 feet at

Monitoring Well PAI8MW08A. ,_,,'_,

4.4.2 Hvdrogeologv

Shallow groundwater was not encountered in the central to southeast portions of

the site, in areas undorl_.i_y shallow bedrock (Plate 4).

Where no b_droc_.wa_"O'encountered, shallow groundwater was encountered in the

%o,/'
fill materials at depths ofhpprox_mately 12 to 16 feet bgs. Because only two monitoring

wells were installed at Site PA-18, the water=level elevation measured in Monitoring

WeU,q'_07"I_W23A at S_te IR=7 was used to evaluate groundwater flow d_rect_on and

gCa_-]'eat"\at_-_Se PA=Ig. Although the configuration of the 3 wells is not ideal for
...?-.//

evaluat_'_l/of the flow direction and hydraulic gradient, water=level elevations obtained

from the three wells on April 1, 1991, are presented and contoured on Plate 4. Based on

these contours, the local groundwater flow direction within the water-bearing fill
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materials appears to be to the northeast toward the bay, with a gradient of

approximately 0.02 foot/foot. This interpretation is based on one round of water levels

collected after well development and may not reflect variations resulti_ng"from seasonal

or tidal influences. _,,_/" _ ..... %_

4.5 Analytical Results

The analytical results for soil and groundwater samples collected from

Site PA-18 are presented in this section. Methods u_ed_f0'i',,analysis of each soil and

groundwater sample are presented in Tables 5 and 61_rcs_ectively. Groundwater pH was

measured in the field during sampling of monitoring wells and is presented in Table 19.

A QA/QC assessment of the chemical data is presented in Section 5.0, the cursory data

validation and the full CLP QA/QC _:_lt_dal:ion reports are presented in Appendix D.

Results presented in this section are I_ased/ofi'=v_iidated data to the extent available at the

time of report preparation. _,/

Tables 20 and 21 (soil) and 22 (groundwater) list each sample and the analytical

results by method. C_icals detected in at least one sample are listed for all samples.

Laboratory-assign_ _ualifi_ees i_nd qualifiers assigned as a result of cursory and full CLP

validation are presented'fo_°each chemical. Chemicals not detected in environmental

samples are not listed in these tables. A complete list of chemical analytes for each

analy_t_al method can be found in the references provided in Tables 5 and 6.

e _Table 23 and 24 (soil) and 25 (groundwater) present detected minimum and

maxi_fganic and inorganic chemical concentrations. Available validation results

are incorporated in these tables.
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4.5.1 Soil

Twenty soil samples were collected for analysis from 10 boring and well locations

at Site PA-18 (Plate 4). Tables 20 and 21 list the organic and inorganic, compounds
J j

detected in each soil sample• A summary of the organic analytical/resui_ts.for these soil

samples _s presented m Table 23; inorganic analytical results are summarized,_m Table 24.

Volatile Organic Comoounds (VOC_)

Toluene was detected in 18 soil samples at concentrations ranging from 2.8 to
,j_ .,j-

2,900 pg/kg; three concentrations were estimated. The"_'lo_concentrations of toluene

may be due to suspected field contamination resulting,, from to electrical tape used to

secure the plastic caps to the soil tubes, as described in Section 5.0. Methyl ethyl ketone

was detected in 2 samples at concentrations of 23 and 27 #g/kg. Xylenes were detected

in 2 samples at concentrations of 3.$_'_a'_d_9,800 /_g/kg. Carbon disulfide and

ethylbenzene were each detected onc@¢_i_h,,":_iffe'[ent samples, at concentrations of 7 /zg/kg

and 1200 #g/kg, respectively. No other _.OCs were detected in soil samples from

Site PA- 18.

Semivolat.ile Organic,_Co_pounds (SOCs)

At a deptfil.gf_Jfoot,_:,Boring PAIgB005, 2,4-dinitrotoluene was reported at an

estimated concentratio_'of_:300 #g/kg. No other SOCs were detected at Site PA-18.

PCBs _nd Pesticidc_

_stimated concentrations below the contract required quantitation limit (CRQL)

o_ha_l_rdane and gamma-chlordane were reported in a soil sample from Boring
\ \, )}

PAlgB_00_f_and a sample from Boring PAIgB005 at depths of 8.75 feet and 1 foot bgs,

respectively. In addition, an estimated concentration below the CRQL of 9.2 /_g/kg 4,4'-

DDT was also reported at a depth of 1 foot bgs at Boring PAI8B005. A PCB mixture,

Aroclor-1260, was reported at an estimated concentration below the CRQL of 78 _g/kg
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at a depth of 1.25 feet bgs at Boring PAI8B001. No other pesticides or PCBs were

detected at the site.
j _y

/- ¢o
TPH as Di_¢l / <_,,_

TPH as diesel was detected in 10 soil samples at concentrat_i0ns _ns_ng from 32

to 5700 mg/kg; measured concentrations exceeded 100 ppm in 8 of these samples.

Maximum diesel concentrations of 5,300 and 5,700 mg/kg were detected at Boring

PAI8B001 at a depth of 8.75 feet bgs and at Boring t'Ai'SB003 at a depth of 6.75 feet

bgs, respectively. TPH as diesel was detected at a_eonebnt_ration of 200 mg/kg at Boring

PAI8B005 at a depth of 4 feet bgs and at a concentrati0h,of 170 mg/kg at Boring

PAISB004 at a depth of 1.25 feet bgs. TPH as diesel was detected at a concentration of

150 mg/kg at Boring PAI8B002 at a Oepth of 2.75 feet bgs and at a concentration of

120 mg/kg at Well PAISMW09A at feet bgs. TPH as diesel was also

detected in the shallow samples from Bo'rihgs PAISB001 and PAISB003 at concentrations
S

of 120 and 380 mg/kg, respectively.

TPH as Gasoline

TPH as ga_liti'e _a_"'detected at a concentration of 140 mg/kg at Boring

PAI8B003 at a dept_'"of_75 feet bgs. TPH as gasoline was not detected in soil samples

collected elsewhere onsite.

Total Oil and Grease (TOG)

/::,_oTOC__was:_._.__, detected in 18 soil samples collected at Site PA-18 at concentrations

ra_n_,(r_rr_ 32.8 to 49,600 mg/kg. The TOG concentration in five of the samples was

below th_contract required quantitation limit (CRQL) and qualified by the laboratory as

estimated. The maximum concentration of 49,600 mg/kg was detected at Boring

PAI8B001 at a depth of 8.75 feet bgs. TOG was detected at concentrations above
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500 mg/kg in samples from two other borings: at Boring PAI8B004 at a depth of 6 feet

bgs at a concentration of 1,230 mg/kg and at Boring PAI8B005 at a depths,_of 4 feet bgs

and a concentration of 514 mg/kg. /_

CLP Metals '_/ '_. _'_

Twenty-one metals were detected in soil samples from the site; 10 metals were

detected in all 20 soil samples. Aluminum and cobalt were detected in 19 soil samples,

antimony and potassium were detected in 18 soil samp_eg_,and chromium was detected in

17 samples. Arsenic was detected in 15 samples arid: t_abes<'of mercury in 12 soil

samples. Beryllium was detected in 5 soil samples. Soii'_'pH_:_'rangedfrom 6.7 to 8.5.

Qther Analyte$

Cyanide and hexavalent chromium were not detected in site soil samples.
7'" ....

4.5.2 Groundwater

Three groundwater samples, including one field duplicate collected from

PAI8MW09A, were collected from the two monitoring wells and analyzed using the

laboratory analytical methods presented in Table 6. A list of the inorganic compounds

detected in each g_6_nc[_a!t'_'r_,,sampleis presented in Table 22. A summary of the

inorganics detected ih_grbundwater is present in Table 25.

Organic Compounds

No VOCs, SOCs, pesticides/PCBs, TPH, or oil and grease were detected in the

gro_t_v:_samples from monitoring wells at Site PA= 18.

CI_P. Metal_ /

_'_e metals were detected in the groundwater samples; 5 of these metals were

detected in each sample: calcium, magnesium, manganese, potassium, and sodium.

Barium, cobalt, and nickel were detected in both groundwater samples from Monitoring
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Well PAI8MW09A. Chromium was detected in groundwater from Monitoring Well

PAIgMW08A at a concentration of 19.9 /_g/l. _

Other Analvtes /, ,_,_,_
f. e_,,,,_' ._r_

Cyanide and hexavalent chromium were not detected in an)'gro_hd_terTM

samples.

4.6 Evaluation of Migration Pathways and Potentig,kReceptors

One of the goals of the SI is to further _de_f_ m_gcat_on pathways and potential
g

receptors. Potential exposure pathways considered du]_ing"_he Preliminary Assessment

for Sites PA-12 through PA-18 are summarized in Section 3.5• For Site PA-18,

exposure via soil pathways was considered unlikely because the site is paved. This

assessment has not changed as a resuj_"_i_"St,,activities. The PA considered air a potential

exposure pathway for workers or visitbrf"to"'_th'_ site. Results of the SI investigation

suggest that exposure to vapors is not likdly to be an important pathway because of the

generally low concentrations of VOCs detected in soil samples and the absence of VOCs

in groundwater• Inl_tioh of chemicals or particulates during construction activities

that may require r_r0o_at'of'_vement may represent an exposure pathway at this site.

Pathways associaf_ed'with groundwater were not considered in the PA; however,

no organic compounds were detected in groundwater samples. For the four trace

inorg_r_tes_groundwater is not considered a likely migration route for site chemicals;

• _ _ ....

I_n_qa, chrohmm, and mckel concentratmns are below the current primary MCLs

\.'-..!/;
(Tabld_, • A primary MCLs has not been established for cobalt.
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4.7 Discussion

TOG concentrations exceed the investigation level of 500 mg/kg discussed at the

June 4, 1991, meeting attended by EPA and DHS; measured levels suggest releases to soil

at the site. TPH as diesel levels are also elevated, exceeding 1,00Q/_g/_kg',,m

two samples. Measured toluene concentrations are suspected to be the resu_t_'_f field

contamination.

There is no evidence of releases to groundwater_of organic compounds, including

VOCs, SOCs, and pesticides/PCBs; however, the e_St_)g.. ,, ..,_11network does not allow
',,i_, _tt"

evaluation of the presence of organic compounds in g'_¢_d_ater in areas of elevated

TOG and TPH as diesel in soil.

4.8 Summary

The following discussion summa_i_Zes th'_i,hydrogeologic and analytical data

obtained from previous investigations and _the SI investigation performed at Site PA-18.

o Four lithologic units were encountered at the site; bedrock-derived fill
(Qaf), industrial fill (Qaif), undifferentiated upper sands (Quus), and
Franciscan Formation Bedrock (bedrock).

o Bedrock Wa'_"""_n,counteredat shallow depths in the southeast section of the
site':'(_J_t'e,,4)'?",,,,,NOgroundwater was encountered in this area.

o A debris "zone was encountered at Boring PAISB002; organic vapors
emanating from the borehole were measured at over 100 parts per million
(ppm) in the breathing zone, possibly indicating landfill disposal.

_o,,,_ The groundwater flow direction appears to be northeast at an approximate
/ ...... _'_ gradient of 0.02 feet/foot.

_. _,,,_/ TOG was detected at concentrations above 500 mg/kg in samples from
" _/ three borings.

o TPH as diesel was detected at concentrations greater than 100 mg/kg in
eight soil samples from six borings and wells.

o TPH as gasoline was detected in one soil sample at a concentration of
140 mg/kg.
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o Low levels of dinitrotoluene, three pesticides, and Aroclor 1260 were
detected below the CRQL in five samples from two borings.

o VOCs including toluene, methyl ethyl ketone, xylenes, carbon disulfide
and ethylbenzene were detected in soil. Toluene is a sa_'_cted field
contaminant. / _

o No VOCs, SOCs, or PCBs/pesticides were detected lr( the_gr0'andwater
samples. _%°_/

o Except for chromium, metal concentrations in groundwater were higher
downgradient at Monitoring Well PAI8MW09A than in the background
Monitoring Well PAISMW08A. Chromium was not detected in
Monitoring Well PA18MW09A. _,_._

4.9 Conclusions and Rc¢ommendations " _;'_

4.9.1 Con¢lusions

The following conclusions are based on the results of this investigation:

o Results of soil analysi("_how,_levated levels of petroleum hydrocarbons
which may be indicadve"_i0Lre|_ases.

o TOG and TPH as diesel _e_¢ identified at elevated concentrations in soil;
lateral and vertical extent 'have not been characterized.

o VOCs, SOCs, and PCBs/pesticides were identified in soil; extent of these
chemica!s_has not been characterized.

o Gro_dw_t_'Fx:hemistry has not been characterized in areas of high soil
coheentr_fi°dhs,,,o{ TOG and TPH as diesel.

o Gas encd_ar_red during drilling Boring PA18B002 may indicate past
landfill activities.

o Industrial fill material occurs within the bedrock fill; the extent and

_.._,,_,_ amount are not known.

Q _\ o _ } Sand blast wastes encountered in previous investigations were not
%_..._/// encountered during SI field activities.

"_*'v/ The limit of the bedrock high, in areas where groundwater is not present,
has not been sufficiently characterized to delineate the lateral extent of
the shallow aquifer.
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o Because of the relative positions of the two wells installed at Site PA-18
and the well at Site IR-7, the groundwater flow direction and gradient
are not well characterized.

4.9.2 Rcfommcndations ...._,/V
On the basis of these conclusions, HLA recommends that an_RI be, performed at

Site PA-18 to further characterize the following: "_oJ

o Background concentrations of metals in soil and groundwater

o Extent of petroleum hydrocarbons in soil
................i)"

o Extent of VOCs, SOCs, and PCBs/p_'fid'ide'_>in soil

o Groundwater chemistry in areas of elevated,,TOG and TPH in soil

o Groundwater occurrence, flow direction and gradients

o Hydraulic characteristics of the shallow aquifer

o Lateral and vertical _"t_t.,of sand blast wastes.

An RI work plan is presented_n"S'_¢fl'_fi'_'6.0 of this report. The work plan

presents the scope of investigation neces_ar_ to fill the chemical and hydrogeologic data

gaps identified at the site.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL ASSESSMENT

The chemical data presented in this report for PA-16 and PA-18 have been

reviewed for accuracy and precision. All soil and groundwater chemig(_ data have been

validated and appropriate qualifiers assigned to each detected anal_e,_,.,,The.validation

• ° '_h,, _# .

procedures and a summary of the vahdation of the analytical results are pre_e'nted m

Appendix D. Chemical analyses performed according to the CLP statements of work

(EPA, 1988a,b) have been reviewed and qualified accor_ng to EPA guidelines (EPA,

1988c,d). Non-CLP analytical results were reviewed' a_td,>._iuahfled in a manner similar

to the CLP data; if no guidance was available from the,,,_'Eflocuments (EPA, 1988c,d),

data quality criteria described in the Quality Assurance Project Plan (HLA, 1988a) were

used.

Most of the data presented in""th']_'Teport have been assigned one of the following

four qualifiers, as defined in the Qual_t_Y_s_'ui;_nce Project Plan (HLA, 1988a):

A - Acceptable (data meet _]t"_QC criteria)

J - Estimate, qualitatively correct but quantitatively suspect

R - Reject, _ta not suitable for any purpose

The assignment of_ese four qualifiers reflects the first level of validation,

termed "cursory" validation (HLA, 1988a), which includes a review of laboratory blanks,

field<blank.s, laboratory duplicates, field duplicates, laboratory spikes, surrogate spikes,

aa_d hpldm_ t_mes. A more intensive "fulI-CLP" validation (HLA, 1988a), including
_.'_..%,I i

revie_t'_f_Oi2/MS timing parameters, calibration, compound
identification and

quantitation, internal standards performance, reporting limits, and tentatively identified

compounds has been completed on about lO percent of the samples. Samples subjected

to the "full-CLP" validation have been assigned a "V" qualifier•
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In addition to these four qualifiers, an "F_ qualifier is used to indicate that

laboratory or field contamination may have caused the positive results. This is used for

results where the contaminant has not been found in the associated fi_l_or laboratory
¢, _%

blank samples, but is suspected. In addition, qualifiers may be asslsf_ed°'b._, fh¢

laboratory.

A summary of the data review process used for this report is as follows:

o Sample result integrity is verified by t_'ci_ing sample and sample results
through field chain of custody record_'i/iab6_atory run logs, laboratory

worksheets, and raw data. _:_,,;_%// •

o Sample results are first qualified by laboratQW blank data and then by
field blank data. Analytes identified in any of the blanks and also in the
sample results are qualified as not detected (false positives) unless the
sample results are five times greater than the largest concentration
observed in the associated blanks. Common laboratory organic
contaminants (methyl_e'_ehloride, acetone, phthalates, etc.) are an
exception to this crite'_ia_"_nd "_s_t appear at ten times the highest
concentration observed'in"_gnTC'_'_'f_the blanks.

o Duplicate results (matrix, bl_ank spike, matrix spike) are reviewed and
relative percent differences (RPD) are calculated and compared to CLP
and project criteria. If RPD criteria are exceeded, the data are qualified.

o Spike,#_S_u]t_ and percent recovery (%R) (for matrix spikes, blank spikes,
and sut'_ogai_"spikes) are reviewed and compared to CLP and project
cri_ari_?_"_W_r¢_nt recovery criteria are exceeded, the data are qualified.

o Holding_f_'S are analyzed and compared to EPA guidelines. Results
with holding time exceedances are qualified.

The results of the QA/QC assessment presented in Appendix D indicate that most

ofyfic_d_a_re accurate, precise, and of good quality. The exceptions are listed below:

%_: \_ _) ) Several results for mercury, pH, VOC, and SOC analyses are qualified as
\,_ _"// estimated (J) due to holding time exceedances.

o Copper, iron and zinc results for PA-16 groundwater samples and
barium, copper, iron, potassium, and zinc results for PA-18 groundwater
samples were qualified as nondetected (U) due to field blank
contamination.
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o Most molybdenum results for soil samples and results for antimony,
barium, beryllium, cobalt, silver, sodium and zinc in several soil samples
were qualified as non-detected (U) due to laboratory blank contamination.
Molybdenum, copper, silver and zinc results in several groundwater
samples were also qualified as non-detected (U) due to _boratory blank
contamination. / J

/ %

'_ _ _o All positive methylene chloride, acetone and hepta 0r i_uhs,were
qualified as non-detected (U) due to the presence of these _Pounds in
several laboratory blanks. All positive bis-2 ethylhexyl phthalate results
were also qualified as non-detected (U), because of the occurrence of this
compound as a common laboratory contaminant; however, bis-2
ethylhexyl phthalate was not found in any of the laboratory blanks.

o All positive toluene results were qua_it_i_e'8_._i:than "F" qualifier indicating
that laboratory or field contaminatid_ _a_o_ave caused the positive
results. Toluene is a common laborat_r.¥ _o_taminant and has been
identified as a constituent of the black e_actrllcal tape used to seal caps
onto soil tubes. The practice of wrapping capped soil tubes with
electrical tape has been discontinued at HPA.

o Several VOC and pesticide results and two TPH gasoline results are
qualified as estimatedO)_ad the VOC analysis for one sample was
rejected (R) due to su_r0gatle_pike recovery problems.

o All pesticide/PCB results_fo_'_PA-18 soil samples are qualified as J due to

linearity problems in the iRi.fial calibration.

o All soil sample results for antimony, and several soil sample results for
calcium, chromium, manganese, and selenium are qualified as estimated
(J) duv_:°'_'laoor percent recoveries in matrix spike analyses. Selenium and
thal!iu_"_d_cl,ualified as estimated (J) in one PA-16 groundwater sample

due_itd_la_r,_o,p_i'_nt_recoveries in matrix spike analyses.

o Several_:_u|_s for aluminum, antimony, copper and zinc in soil samples
are qualifi_ as estimated (J) due to high relative percent differences in
matrix duplicate analyses. Aluminum results for PA-16 water samples
are qualified as estimated (J) due to field blank contamination.

///Z_ :_'_'_ Calcium and magnesium results in one PA-16 water sample and calcium,

o

"\_ manganese and zinc in one PA-18 soil sample were qualified as estimated

",%_. (J) due to ICP-serial dilution relative percent difference quality control
"_ i'/ criteria exceedances.w
o VOC results for one sample are qualified as estimated (J) due to relative

percent difference problems with matrix spike/matrix spike duplicate
analyses.
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6.0 REMEDIAL INVESTIGATION WORK PLAN - SITE PA-18

6.1 Introduction

The hydrogeology and soil and groundwater chemistry at Site P_1218 have been
F

evaluated; it is recommended the site be included as part of the R_e'd_ai'_-_o_

Investigations/Feasibility Studies (RI/FS) being performed at HPA. This sampling plan

has been developed by HLA to address the data gaps identified at the site. Background

information about Site PA-18, previous investigations _, others, and HLA's

reconnaissance activities and SI investigation are pr4_s_te_l ,_n previous sections of this

report. In subsequent sections the existing data gaps, _t_'agy phase RI, analytical

program, and field procedures are presented. Also presented are QA/QC procedures, the

site safety plan, community relations, reports and submittals, and the operational plan.

6.2 Data GaDs '_ _ "'" "i,,_,

Petroleum hydrocarbons, as indicated by high concentrations of TOG and TPH as

diesel in soil, are the primary chemicals of concern at Site PA-I8. Trace concentrations

of other organic chemicals (VOCs, SOCs, and PCB/pesticides) and various metals were.j_ 'i_.

also detected in the '_s6il. ,i' _..............._.....

The data gaps_"_dehfified for Site PA-18, and which are proposed to be addressed

in the RI, are:

o The lateral and vertical extent of TOG and TPH as diesel in soil

.. _'_._

,,. \ Possible presence of VOCs, SOCs, PCB/pesticides and various metals in

.roa,ora,0o0t,,no,.otova,.a.Groundwater chemistry in areas where high concentrations of TOG and
_"/ TPH as diesel have been detected in the soil

o Groundwater occurrence, flow direction,, and gradient

o Hydraulic characteristics of the shallow aquifer
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o Nature and extent of the traces of industrial fill material at several
borings, including, in particular, Boring PAI8B002.

o The lateral and vertical extent of sand blast wastes _.
• </_,

6.3 primary Ph_ RI ' _..... \

The proposed approach for the primary phase of the RI to address the data gaps

identified for Site IR-18 includes the following activities:

o Ten soil borings will be drilled approximately 2 feet into the Bay mud or

until refusal is encountered in bedrocKi./_[_posed boring locations are
shown on Plate 7. _i" %,,/ /'

Proposed Borings IRI8B012, IRISB0141"]Ri"SB017, and IRI8B019 are
adjacent to borings in which the soil contai'ned high concentrations of
TOG and TPH as diesel. Soil samples from these borings will be collected
and analyzed to evaluate the vertical extent of chemicals previously
detected at these sites. The remaining soil borings will be drilled and soil
samples collected and analyzed to evaluate soil chemistry and fill data
gaps where no soil ch'_misti:_"data exist.

o Groundwater samples from _orings IRI8B011, IRI8B012, IRI8B013, and
IRI8B014, will be collected _and analyzed to evaluate groundwater
chemistry at these location_'i' Borings IRI8B012 and IRI8B014 are
adjacent to Borings PAI8B002 and PAIgB003, respectively, where high
concentrations of TOG and TPH as diesel were detected during the SI

invest!gafion. Borings IRI8B011 and IRI8B013 are located in areas where
ground.wate_.,_hemistry has not been evaluated•

o Tw_'_'sla_il6'wi_ifer monitoring wells (IRI8MW21 and IRI8MW22;
Plate 7')'_yi'_,,_e drilled and installed and water and soil samples collected
and submitted for chemical analysis to evaluate groundwater conditions
and vertical distribution of chemicals in soil. The wells will be screened
from approximately 5 feet above to 15 feet below the water table. The
total completion depth of these wells will be approximately 25 to 30 feet

._°'_ bgs.

_t_i_,//_): Proposed Monitoring Wells IRI8MW21 and IRI8MW22 are adjacent to
Borings PAIgB001 and PA28B005 where high concentrations of TOG and
TPH as diesel were detected during the SI investigation. Soil and
groundwater samples will be analyzed to evaluate the vertical extent of
chemicals in the soil and to monitor the groundwater chemistry at these
locations.

o Water level measurements from Monitoring Wells IRISMW21 and
IRI8MW22 and wells installed prior to RI activities will be evaluated to

B17407-H 38 of --
September 6, 1991



determine the groundwater flow direction and hydraulic gradient at the
site.

o A southeast to northwest trending trench will be dug to evaluate the
extent of the sand encountered in test pits excavated dur'_ng
reconnaissance phase RI act_vmes (Plate 7). The san_ g,jll be logged to
evaluate whether or not they are sand blast wastes; _am¢!e'g ,may be

collected and sent to the laboratory for analysis. _'_ .... _o"_'_./

6.4 Analytical Proeram

All groundwater and soil samples will be analy_ for TOG and TPH as diesel.

Ground ater samples collected from borings and moa_'torl_g wells, and unsaturated soil

samples will be analyzed for VOCs, SOCs, PCBs/pes/]¢ic!e_';,,and metals. In addition, the

pH of the soil samples will be measured by the laboratory and the pH of the

groundwater samples will be measured in the field. Groundwater samples will also be

analyzed by the laboratory for majo('_a:_'i_ns _.All laboratory analyses will be performed
b'

by a laboratory certified by the State gf' afr'nia" and by the U.S. Navy for the specific

analyses requested, and capable of doing'_P analyses. Analytical methods used for

analysis of soil and groundwater samples are presented in Tables 5 and 6, respectively.

Based on field s_r_ning of soil samples for radiation, some samples may be sent

to laboratories ceftifje'd_"_W_'_e_rm specific analyses for individual radionuclides. For%

radiation readings signif'mafitly above background, a portion of the soil sample will be

submitted to the analytical laboratory for gross alpha and beta analyses using EPA Test

Methad_!0 and gamma analyses using gamma spectroscopy. Groundwater samples will

!_ s_mitt_difor radiological analysis if soil samples from the borings indicate the

--,. -...//,
preseri_¢ 0_'_'radioactivity. Personal protection screening methods for radiation will be

described and included as an addendum to the existing safety plans for Site PA-18 and

HPA.
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6.5 Field Procedures

Planned characterization activities for the RI at Site PA-18 include:

o Conducting geophysical surveys />

o Drilling and sampling of soil borings , -ri'/_'_ _'_,_

o Installation and developing of new groundwater momtormg _ells, and
sampling of all PA-18 monitoring wells

o Trenching

o Water-level monitoring. /' _)_

,_!_S ..........S: ./
These field activities will be conducted in accordan"ee ffit/i procedures described in the

HPA QAPjP (HLA, 1988a) and HPA Site Safety Plan (HL4('1988b). Field,

decontamination, and QA/QC procedures and related site activities are described below.

6.5.1 Geophysical Surveys

A geophysical investigation w_!{_:,_condUcted along proposed Trench T-I in the

central portion of Site PA-18 to evaluat_3he horizontal and vertical boundaries of sand

fill material reported in a test pit and to assess the presence of underground utilities or

other obstructions pri0r_.,_Otrenching. All boring and well locations will also be surveyed

for underground ufii_it_'es!JB_6thGPR and electromagnetic (EM) surveys will be

performed. These geopl_sical techniques are useful noninvasive methods for

characterizing the site before trenching and drilling. The procedures for these

geophysical methods are described in Sections 5.2.1 and 5.2.2 of the QAPjP.

6.5[z_f'_D¢iflin_ and Samplimz of Soil Borimzs

'x. 311,0 s for the collection of soil samples and installation of monitoring wells will

be drille_i_sing a hollow-stem auger drill rig in accordance with the procedures

described in Sections 6.1, 6.2, and 6.3 of the QAPjP. To evaluate the depth of fill at

each site, each boring will be advanced approximately 2 feet into the Bay mud deposits
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underlying the bedrock-derived and/or industrial fill or until bedrock is encountered.

Depth to groundwater is anticipated to be 12 to 16 feet bgs, but may n_be encountered

in areas where shallow bedrock is present. /

Soil samples from each boring (including those drilled for the mor/t_rihg wells)

will be collected at depths of 1, 2.5, 5, 10 and 15-feet bgs and submitted for analysis.

Below 15 feet to the total depth of each boring, soil samples will be collected at 5-foot

intervals; samples collected at 10-foot intervals will !_'_bmitted for analysis. The

samples will be collected using a split-barrel sample_t,.4in'_ed/withstainless steel sample

tubes as described in Section 7.2 of the QAPjP. To insur_'personal safety, soil samples

will be screened for radiation in accordance with the revised site safety plan. Samples

exhibiting radiation levels above background may be sent to selected laboratories for

analyses to determine the specific rad_onuohde_._present.

Upon completion of drilling and _a_pling of each boring, the water level will be
_\,#"

recorded if groundwater was encountered. The borings will then be backfilled with a

mixture of neat cement_._and approximately 5 percent bentonite. The calculated and

actual volume of g¢oU_tuse0 _0_backf_lhng borings will be recorded. Soil produced

during drilling operations _jll be properly labeled, containerized, sampled and disposed
_y

(Section 10.2 of the QAPjP.)

6.5.3 Installation and Samplint of Monitoring Wells

,_eiccted locations, single-cased shallow aquifer groundwater monitoring wells

will]_¢ h_Pa_d in borings drilled using the hollow-stem auger method. The wells will
\/

be used to monitor groundwater conditions in the uppermost 15 feet of the aquifer; it is

expected that all wells will be completed in fill. Monitoring well installation procedures

and well construction methods are presented in Sections 6.5 and 6.5.1 of the QAPjP.
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The wells will be constructed of 4-inch-diameter polyvinyl chloride (PVC) screen and

casing. The screen will extend from a maximum of 5 feet above the w_Ier table to

approximately 15 feet below the water table or to the bottom of the_ll_aterials,

whichever is less. The minimum depth of the surface seal will be 3'_'eet _4"_The

calculated and actual volume of grout, bentonite, and filter pack material used for

construction of the wells will be recorded on the drill logs.

f °7' • • •

Following installation, the wells will be develgped _ described m Section 6.6 of

theQAPjP, Three samplingroundswillbe conducted,ate_chsite.Water levelswillbe

monitoredinaccordancewithSection9.1.Iof theQAPjP;"'l_undwatersampling

procedureswillbe inaccordancewithSection8.1of theQAPjP. Iffreeproductis

encountered, the thickness of that lay¢¢,,will be measured in accordance with Section 8.2

of the QAPjP. Drill cuttings and gro_nd_te_"p_oduced during monitoring well

development and sampling will be dispos_ i_s for soil boring cuttings.,y,

6.5.4 TrenchinR

A trench approximately 100 feet long will be excavated to depths of between 6

and 8 feet bgs (Plat{_/_i_iA"!i°h_a¥,y_equipment operator, licensed by the State of

Cahforma, wdl operate',_he',_ackhoe eqmpment used for trenching. All excavated soil

will be placed on plastic tarps next to the trench until the trench has been logged by the

field geologist. The excavated soil will be screened with field monitoring equipment for

or&a_tc _'a_oh_ and radiation. Soils exhibiting organic vapors or radiation above
_' .

bac_ro_vels will be sampled and sent to approved laboratories for analysis. The

locations o1"all organic vapor and radiation anomalies will be noted on the trench log.

Upon completion of trenching, the excavated soil will be placed in the excavation and

the area will be repaved.
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6.5.5 $_mple Numberine System

To enable submittal of blind samples to the laboratory, each sample is assigned a

unique eight-character identifier (e.g., 9135G050). The first two char_rs designate
/(

the year of sampling (1991), the third and fourth characters identi_Jh_/_k of

sampling (35th week in 1991), the fifth character designates the sampler (sa_'_ling

person "G") and the remaining three characters represent the sequential sample number

for the sampling person (G) taken over the life of the p_pject (e.g. 50th sample ever

taken by samph g person at HPA). Th_s Is the only samj_lo.,'_numberprovided to the

chemical laboratory. Sample location, media, and dep_fh,_al:_._xecordedin the project

record for cross-reference purposes.

6.5.6 DecQn|aminafion Procedures

Decontamination of sampling_:i_'n_':_drii!jngequipment will be conducted by

washing or steam cleaning (high pressu_i'ei_"'h6t°'_'aterwash)in accordance with the

procedures described in Section 10.1 of tl_e'_'QAPjP. Decontamination of all soil and

groundwater sample collection containers (e.g., bailers) will be conducted by washing

with phosphate-free.,d'eter_ent and rinsing with distilled, deionized (DI), or clean water,

as appropriate. Th'e_de_q_itai_tiation water will be containerized along with the liquids

produced during well de_6pment and sampling; the combined fluids will be sampled

and properly disposed (Section 10.2 of the QAPjP).

6.5._A/QC Proce_lur¢s

(_ <_Qu_it_( assurance/quality control (QA/QC) procedures followed during the RIb.. t,i)
will in_%cd_calibration of field and laboratory equipment; analysis of field and

laboratory QA/QC samples; and data reduction, validation, and reporting, as described in

Sections 12.0, 14.0, and 15.0 of the QAPjP, respectively• Sample container, handling,

and preservation requirements for soil and groundwater samples are summarized in
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Table 26. The required laboratory QA/QC samples are summarized in Table 27. The

sample custody procedures defined in Section 11.0 of the QAPjP will be followed.

6.5.8 _;it¢ Safety Plan --_/_[

A site description and a hazard potential analysis have been_'rep_gd T9r

Site PA-18 as addenda to the HPA Site Safety Plan (HLA, 1988b). Standard health and

safety procedures are described in the Safety Plan. Preparation of another addendum to

the existing site safety plan is in progress which will d'_se'ribe the procedures for
/ ,<:i/ /

personal protection monitoring for alpha, beta, and_p,amma"_radiation during field

activities. These procedures will be implemented prior t_"¢o_mencing field activities.

6.6 Community Relations

The Community Relations Pi_,'_i_emedial InvestigationsFeasibility Studies,

Naval Station, Treasure Island, HunterS_Oi:nf":_ii'nex (HLA. 1989b) presents the overall
'ii '_i

plan for community relations activities fo_,,_nvironmental investigations at HPA.

Specific community relations activities for the RIs include:

o Placem_'_ii°'_ this RI Work Plan and subsequent RI report(s) in the
informa_i_ ii_i_sitories

o Distrib'i_ti_ho_zffan information release notifying the community of
upcoming'_'RIi:_sampling activities.

6.7 Reports And Submittals

e/_o_completion of the primary phase RI field investigation activities and

re_e_'t_'i_b_ratory analytical data, a data submittal will be preparedthat includes

tabulated _bil and groundwater chemical data, boring logs, well completion diagrams, and

plates and cross sections. The data submittal is a transmittal of unvalidated or partially
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validated data and is intended to inform all responsible parties of the initial results. If

additional RI activities are necessary, a data submittal will be prepared_fter each phase•
• /: ./

Upon evaluation of primary phase RI hydrogeologic and val_dat6d_chemical data,

a summary of findings memorandum (SFM) will be prepared that _il in_t_,the..:

following:

o Summary of field data

/ i:?
o Boring logs /"/' :,,,

d 9' S i_

o Well completion details _i,,_,%,_/' .........

o Water-level contour maps ",,,,;"

o Tabulated analytical results

o Interpretation and evaluation of results

o Recommendations. "_,'_iii'"?' , '"'_'

• . L '_

Upon completion of field actlvmes performed for the RI, an RI report will be

prepared documenting previous investigations and each RI field investigation phase. The

report will include all analytical and hydrogeologic data obtained from Site PA-18.

Activities performe_d,du_4n_ fhe RI will be consistent with the following documents:

U.S. EPA_'Dffice of Solid Waste and Emergency Response, 1985.o

Guidance bn/_emedial Investigations Under CERCLA.
EPA/540/G-85/002, June.

o U.S. EPA Region 9, 1987, Preparation of a PRP Sample Plan for EPA

__/_:_--_'_r Region 9. 9p. October.
6.8_"o"_tv_tc"iaiional Plan

_T _e Operational Plan presented in the sections below describes the approach for

coordination with the regulatory agencies, the responsibilities of the field team members,
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and the schedule for field sampling activities. The purpose of the Operational Plan is to

specify the sequence of the field activities to allow for a cost-effective_ampling effort.
f/_J.. '

The specific field schedule will be developed in conjunction_vith.the agencies as

the review processproceeds. The RI wall also be coordinated with _ther _ aVtivltles to

the extent possible.

6.8.1 Aeencv Coordination /',>

Site inspection activities by PRC and the Na_y_wi,'li.be coordinated with

appropriate federal, state, and local agencies. Because"at]"field investigation activities

outlined in this RI work plan will be performed under the direction and supervision of

PRC in conjunction with the Navy, project planning and adjustments to the field

activities can be coordinated by PRG(a_g_'the.._avy with the regulatory agencies in a

streamlined manner. Changes in the f_eld"oper'_tions or schedule will be documented

and communicated to PRC and the Navy'_ngineer-in-Charge (EIC), who will notify

the regulatory agency designees.

6.8.2 Field Investfg_iq_ _anizati0n

Field samplin_'a_t°ivities will be performed under the supervision of the RI Field

Investigation Manager. Each field team generally consists of two geophysical team

members to locate underground utilities and clear boring, monitoring well, and trench

lo.c_ii_rris:_,_eologist or engineer and a geologic/engineering technician as an assistant

foir'_ctr_i_i_/a_d monitoring well installation; and two field technicians trained in the

protocol _6_rmonitoring well development, water-level monitoring, and groundwater

sampling. The location of each well or boring and the top of casing elevation at each

well will be surveyed by a licensed surveyor. The field geologist or technicians will be
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responsible for sample collection and handling; the sampling is performed under the

supervision of the RI Field Investigation Manager who reviews daily notes and logs.
/ f

Field activities will be conducted under the supervision of a Califor_a_egistered

geologist. ,_i _,%_)

6.8.3 Coordination with RI Activities

To the extent possible, field work will be coordinated with other ongoing RIs in

order to minimize mobilization/demobilization costs/and provide for efficient completion

of the work.

6.8.4 Schedule

RI field activities can begin within 6 weeks of contract award for

implementation of the RI work plan._,_etd a"c'ti.yities, including mobilization, are

anticipated to require four weeks. The"geA¢ral sequence of field activities for each site

will be as follows:

1) Locate p_!anned borings, wells, and trench

2) Cle_¢__6r_ngT="v_ell,and trench locations

3) Drill _i_0 _ple borings

4) Drill and install wells

5) Excavate trench

__ Develop and sample wells and measure water levels

_'_-_]I\_ _ S Survey wells, borings, and trench
_

_drilling of soil borings, installation of monitoring wells, and trenching

activities may overlap. Well development and groundwater sampling will follow these

activities. It is assumed that laboratory data will be received within five weeks of
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completion of field work. A data submittal will be prepared within six weeks of receipt

of analytical data. Data analysis and validation should be completed within
/ ?

approximately one month after all the data are received. A SFM wi!Yb_ submitted

_o_ _.. .%_

within two months following complete validation of all analytical la. _Ftte _faft RI

report is expected to take approximately 3 months to prepare following submission of

the SFM. If additional RI phases are necessary, the RI report will be prepared after the

last SFM has been submitted. / /"
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/_\,,_Table 1. Reported Evidence of Potential Contamination at Site PA-16

__,_ _'--._..!_.i'_
Evid_e of Contamination Reference Recommendation

Barrel containing oily rags likely soaked wit_J_CB'_containing oil, Exhibit B 1stored on site. P.! 1 of 33

Drums previously stored onsite. / j Exhibit B1
_,,/° P.12 of 33

Old barrels and cans stored onsite. Exhibit B-11
-_ ........ P.I of 2

..s __,_y"/

One hundred drums labeled as "PCB-containing _ oil previousl_'i_,stOrea_o_site. Exhibit E l
'_, i P.10 of 10_ j

Four drums, transformers, one 5,000-gallon tank, and some unidentified P000250_.
"flammable solids" were stored onsite. P.l-5,6_f_"_,

.+ _........ _ Investigate possible contamination
of soils and groundwater
in and adjacent to PA-16.

NO CHEMICALDATA PRESENTLY AVAILABLE ,_

// /\,)'
i .i i'

Notes:

1 SFDA, 1986.

2 ERM-WEST, 1988.
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Table 2. Boring and Monitoring Well Drilling and Sampling Information, Site PA-16

E:r_.

Total Soil Sampling /_> Laboratory
Well and Date Depth Depth Intervals// ,_ Soil Sample

Boring Numbers Drilled (feet) (feet bgs) / :_,, "_ Number

o_,,

W¢II_

PAI6MWI6A 5-Feb-91 20.0 2.25 - 3.00 9106G601
4.75 - 5.50 9106G602

,: ?

PAI6MWI7A 5-Feb-91 16.5 /_n6"s6/nples+):-

PAI6MWI8A 6-Feb-91 20.5 "8_,75"_"".,9.50 9106H592

...........,,>
Borings

PAI6BOOI 7-Feb-91 8.0 1.25 - 2.00 9106G605
4.25 - 5.00 9106G606

PA 16B002 4-Feb-91 '_'_q2.,0_......................_,_ 3.75 - 4.50 9106H589
,_ :' 8.25 - 9.00 9106H590

'k: g,:

PAI6B003 4-Feb-91 3L0' 5.75- 6.50 9106H587
10.25 - 11.00 9106H588

PAI6B004 6-Feb-91 19.5 1.75- 2.50 9106H595
: '_ 5.75 - 6.50 9106H596

PAI6B005 " _ -- 17.0 1.25- 2.00 9105G599

_',_,,,,,,,a_''_ ...... 4"25 -- 5"00 9105G600

PAI6B006 6-Feb-91 12.5 1.25 - 2.00 9106H593
5.75 - 6.50 9106H594

_,6,B 017B 5-Feb-91 6.5 1.00 - 1.75 9106G603

/:: ....,_\ 5.25 - 6.00 9106G604

_A, t6_0iSA 6-Feb-91 6.5 1.25- 2.00 9106H591
,o,,..,,.:/

Notes:

bgs = Below ground surface
+ = Soil samples from Boring PAI6B017B, located adjacent to PAI6MWI7A,

were analyzed
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Table 3. Well Construction Details
Site PA-16

f

Top of Casing Screened

Total Depth Elevation I /_',,,_ Interval Sand Pack Seal Lithologic
Well Number (feet) (feet AMSL _)_ _i_,_,,(feet BTOC 2) (feet BTOC) (feet BTOC) Unit Screened

PAI6MWI6A 20.0 8.88 %_" i_ 5 - 20 4 - 20 2.75 - 4.0 Qaf 3
A

PAI6MWI7A 16.5 8.68 4 - 16.5 3 - 16.5 2 - 3 Qaf/Qait _

PAI6MWI8A 20.5 8.79 5.3 - 20.3 ....................... '_i:_ 4 - 20.3 3 - 4 Qaf

Notes:
_

1 AMSL = Above mean sea level adjusted to MSL from previously surveyed datum ........_-

2 BTOC = Below top of casing / /_%/

3 Qaf = Bedrock-Derived Fill /

4 Qaif = Industrial Fill
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i i

_"/J\i. Field Parameters and Water-Level Measurements from Well Monitoringi:i_ab
_,J/J Site PA-16

Top of .:: _,_"_._Calculated ElectricalCasing Dei;t  ili",,Water- Conductivity
Elevation /W_ter ..........) Level (micromhos Tempera- Casing Field

Well (Feet Date Time _%(Feei _°'_ Elevation pn per ture Turbidity Gallons Volumes Observa-

Number AMSL) Sampled Sampled BTO_-X" (Feet AMSL)(Units) centimeter)* PC (NTU) Removed Removed tions

PAI6MWI6A 8.58 12-Feb-91 08:30 8.11 0.47 ...................7_0:_/ 15000 16.7 >I00 22.0 3.0

l-Apr-9l(1) 1l:45 7.35 1.23"_'_............:i:::,f,f'

PAI6MWI7A 8.51 12-Feb-91 12:00 7.70 0.81 _4: 2950 18.9 >100 17.0 3.0 Grayish
l-Apr-91(1) 11:36 7.26 1.25 _,, color,

: _""',,,. no odor

PAI6MWI8A 8.36 14-Feb-91 10:40 7.67 0.69 7.4 4200 /::/-:,....."'i7.)-"': >I00 24.0 3.0 Odorless,
I-Apr-91(I) I1:36 7.15 1.21 ....,,.: %: clearto

silty gray

Notes: i: /
( j'

AMSL = Above mean sealeveladjustedtoMSL from previouslysurveyeddatum ........
BTOC -- Below topof casing
bgs -- Below ground surface
* = Electrical conductivity at measured temperature
NTU = Nephelometric turbidity units

1 = Only water-level elevation measured on this date
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Table 5. Analytical Methods (Soil)

/ ReferenceParameter Analytical Method ./

Volatile Organic Compounds (VOCs) CLP VOC _sOw 2/881
Semivolatile Organic Compounds CLP SOC SOW 2/881

(SOCs)
Total Petroleum Hydrocarbons as

Diesel EXTN/GC=FID_, LUFT 4

Total Petroleum Hydrocarbons as <., _,,,2

Gasoline EPA 5030/_C_F]_; ., SW-8463/LUFT 4
Oil and Grease EPA 9071 ,_i,,,,_,.'_",,,,//,,,," SW_846 a

and CLP Pesticid_s/PC_Bs SOW 2/881Polychlorinated Biphenyls
Pesticides ,,,./

CLP Metals (including Molybdenum) CLP Metals SOW 7/889.
Hexavalent Chromium EPA 7196 SW=846 s

Cyanide CLP Cyanide SOW 7/882
EPA 9045 SW-846spH

Notes: /_,,
/

1 U.S._/EF_ 19_8_. Contract Laboratory Program, Statement of Work (SOW) for Organics Analysis.
Febrda_'."\..7 j

2 U.S. EPA',_i_.,gSb. Contract Laboratory Program, Statement of Work (SOW) for lnorganics
Analysis. July.

3 U.S. EPA, 1986. Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition. November.

4 State of California Leaking Underground Fuel Tank Task Force, 1988. Leaking Underground Fuel
Tank Manual: Guidelines for Site Assessment, Cleanup and Underground Storage Tank Closure,
May.
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Table 6. Analytical Methods (Groundwater)

/ i:_'
S J_

Parameter Analytical Method Reference

Volatile Organic Compounds (VOCs) CLP VOC "_SOW"< 2/881
Semivolatile Organic Compounds CLP SOC SOW 2/881

(SOCs)
Total Petroleum Hydrocarbons as

Diesel EXTN/GC-F!D, LUFT 4
Total Petroleum Hydrocarbons as / ,<....

Gasoline EPA 5030/6¢_ F_' SW- 846s/L UFT 4
Oil and Grease EPA 9070 ............, _'_4/. SW-8463

Polychlorinated Biphenyls and Pesticides CLP Pesticid_'sgPCBs SOW 2/881
Metals (including Molybdenum) CLP Metals ...._%,'_ SOW 7/882
HexavalentChromium EPA7196 SW-846s
Cyanide CLP Cyanide SOW 7/882
pH

÷_,,' _11,,¸ _,_ ,_,,,,,,,,.
Notes: .....•.... • .... ",.

1 U.S. EPA, 1988. Cont?_act _bor_tory Program, Statement of Work (SOW) for Organics Analysis.
February• ".... ::'

2 U.S. EPA, 1988. Contract Laboratory Program, Statement of Work (SOW) for lnorganics Analysis.
July.

3 U.S. EPA. 1986. Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition. November.

4 State/o_Cahf._rhia Leaking Underground Fuel Tank Task Force, 1988. Leaking Underground Fuel
Tan_n_al:_,_ _uidelines for Site Assessment, Cleanup and Underground Storage Tank Closure.
May _, _//

• ,_\
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Table 7 Page 1

Analytical Resultm for Organic Compounds Detected in Soil Samples

Site PA-16

Hunters Point Annex

tgl r: PAl 6B001 PAl 6B001 PAl 6B002 PAI6B002

_l._D_th(feet): 1.25 4.25 3._5 e.25

'_x ._,/ SOIL SOIL SOIL SOIL
_ Date: 02/07/91 02/07/91 02/04/91 02/04/91

Lab Sample Number: 75468 75469 74228 74229

Test Method/Analyte Name Unitl j rathe qual value qual value qual value qual

_ / ND (5 ,_I_ A ND (5.2) A 160 F 130 F
Toluene ug/kg '_J_ ._ !_......

CLP- SOC _ _,

Phenanthrene ug/kg /ND(340} A ND (340) A ND (370) A ND (380) A

Fluoranthene ug/kg _'_ (340) A ND (340) A ND (370} A ND (380) A

Pyrene ug/kg ND (340) A ND (340) A ND (370) A ND (380) A
TPH DIESEL

TPH-Diesel mq/kg ND (I0) A ...._,_!0) A 39 A ND (12) A
OIL & GREASE ._ ._ ÷_

Total Oil & Grease a_/kg ND(51) A ._........._,_÷J_ii_2_.7 J 56.2 A 30.1 J

//

Notes: Units expressed as micrograms tug) or adlligrams (rag) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific reporting limit. Reporting limit is included in parenthesis.



Table 7 Page 2

Analytical Results for Organic Compounds Detected in Soll Samples

Site PA-16

Hunters Point Annex

j_t_i,_._._- PAl_O03 PAl_O03 P_OOl P_oo4
i S_I_ D&pth(feet) : 5.75 10.25 1.75 5.75

I _,i,.,i>_'_r: 9106.587 9106H5,8 9106.595 9106.596
SOIL SOIL SOILSOIL\,i_xv

" _£_14"Oate: 02104191 02104191 02106191 02106191

Lab Sample Number: 74226 74227 75107 75108

Test MethodlAnalyte Name Onltm i ,/_ qua1 value qua1 value qua1 value qua1
f"

CLP-VOC _ _ ....

Toluene uglkg _ j_ _%_ _ .._ F 44 F 8.3 FJ3 50 FJ35
cnP-soc \+" ,/ y

Phen,_threne ug/kg !'_1380) a 270 J 290 0 _(350)
Fluoranthene ug/kg .......,_ (380) A ND (380) A 460 A ND (350) A

Pyrene ug/kg ND (380) A ND (380) A 440 A ND (350) A

TPH DIESEL

TPH-DIesel mglkg 68 A ..........'_30 A ND (13) A ND (Ii) A
OIL & GREASE -_..... /

Total Oil & Grease mglkg ND(58) A ............."_J'_"_N_:(58)-"__ A 66.3 J 41 J

,c_ 'N a_k J

Notes: Units expressed as micrograms (ug) or milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific reporting limit. Reporting limit is included in parenthesis.



Table 7 Page 3

Analytical Results for Organic Compounds Detected in Soil Sample,=
Site PA-16

Hunters Point Annex

_a__r: PAl 6B005 PAl 6B005 PAl 6B006 PAl 6B006

_a_le" _ _e_th (feet ) : I. 25 4.25 i. 25 5.75

/ _l._r: 910SGS99 9105G600 9106.593 9106-S94
_ M_i[_/._r_ : /_" SOIL SOIL SOIL SOIL

_ ._...],._,,_ at • : 02101191 02101191 02106191 02106191

Lab Sample Number: 73994 73995 75105 75106

Test Method/Analyte Name Units J value qual value qual value qual value qual

cz_-voc ./ ".........._ _i_
Toluene uglkg / /'_=_%,_37,J F I00 F 3.3 FJ35IJ 31 FJ35

CLP-SOC %_'_ _ :_

Phenanthrene uglkg _ (_50) A ND (360) A ND (720) A ND (380) A

Fluoranthene uglkg _(350) A ND (360) A ND (720) A ND (380) A

Pyrene uglkg ND (350) A ND (360) A ND (720) A ND (380) A
TPH DIESEL

TPH-Diesel _Ikg I00 A _,,,_''_2 A 150 A 35 A

OIL & GREASE _,_,'_; _

Total Oil & Grease mglkg 136 A .........'_ _:,_o_ _6 J 246 A 73.2 A

Notes: Units expressed as micrograms (ug) or milligraam (rag) of chemical per kilogram (kg) of soil.

NA: Not Analyzed;

ND() : Not Detected at a speclf_o reporting limit. Reporting limit is _ncluded in parenthesis.



Table7 Page 4

Analytical Results for Organic Compounds Detected in Soll San%nles
Site PA-16

Hunters Point Annex

./'St_ _n _umber: PAl 6B017B PAl 6B017B PAl 6B018A PAl 6MWI 6A

j S_an_le D_pth(feet} : 1.00 5.25 1.25 2.25

_ _r- 9106G603 9106u604 9106.591 910_601
_e_rix _ SOIL SOIL SOIL SOIL

'_ Date : 02/05/91 02/05/91 02/06/91 02/05/91

Lab San_le Number: 74663 74664 74661 74224

Test Method/Analyte Name Units qual value qual value qual value qual

Toluene ug/kg_! _ /'__% _.A3_ F 21 F 85 F 200 F

Phenanthrene ug/kg SN_"(450) A ND (380) A ND (360) J5 ND (370) VA

Fluoranthene ug/kg %_WD (450) A ND (380) A ND (360) J5 ND (370) VA

Pyrene ug/kg ND (450) A ND (380) A ND (360) J5 ND (370) VA
TPH DIESEL

TPH-Diesel n_/kg ND (13) A .............._ 42 A 310 D 70 VA
OIL & GREASE ........._o__

Total Oil , Grease ._/kg 208 _ ...................._.,'_"_'i_I_5_4.7 J 261 A 63.4 A

// // %_/

f /

Notes: Units expressed as microgram_ (ug) or mllllgrams (n_) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not De_ected at a specific reporting limit. Reporting limit is included in parenthesis.



Table 7 Page 5

Analytical Results for Organic Compounds Detected in Soll SmIplel
Site PA-16

Hunters Point Annex

_/./ S_le _D_th (feet) 4.75 8.75_Io _N_r: 9106G602 9106-592_1__f_X:_I_SOILSOIL
"_e_Lo._e!b at e: 02105191 02106191
Lab Sam&le Number: 74225 74662

Test Method/Analyte Name Unitl f va'lue qual value qual

CLP-VOC / .... \ ._

Toluene uglkg _ _,l_ '_ 9_ A 14 J35

CLP _SOC

Phenanthrene ug/kg _ND_(370} A ND (370) VA

Fluoranthene ug/kg "_ND (370} A ND (370) VA

Pyrene uglkg ND (370) A ND (370) VA
TPH DIESEL

TPH-Diesel mg/kg 41 A _NDClI) VA

OIL & GREASE ..... ,_

Total Oil & Grease mglkg 29.1 J .....................,,,Ji_3_.8=_ J

l ,,!C)
i .f

Notes: Units expressed as micrograms (ug} or milligram_ (rag) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND() : Not Detected at a specific reporting limit. Reporting limit Is included in parenthesis.



Description of Qualifiers Used in Database Page 6

Validation AesignedQuallfiers

A: Data is___a_aptable based on a review of laboratory and field QC saa_91es and holding
times a_di_c_sed in the text.

( ( / /
J3: Anal_c_e_its____ _ for this compound are qualified as estimated due to poor spike recoveries.

JS: Analytical results for this compound are qualified as estimated due to holding tim* exceedances.

J7: Analytical results for this co_und__ are quallfled as estimated due to llnearlty problems

in the initial calibration. / _ _. ........

J8: Analytical results for thip compouA_d _re qualified as estimated due to detection of the compound

above the instrument cali_ra_iOh _e.

RI: Analytical results for this co_d are qualified as rejected due to holding time exceedances.

R2: Analytical results for this compound are qualified as rejected due to poor spike recoveries.

UI: Compound Is qualifled as non-detected due to its occur_hce in the laboratory blanks.

U2: Compound is qualified as non-detected due to it_"'o_r_ce in the field blanks.

V: Sample has undergone full CLP valldation. "_"_ /,<:
Laboratory Assigned Qualifiers ",,_i

B: Confound is also detected in the laboratory method blank ...... _,.

#,b._ Analytical results should not be considered reliable for this common _b _n_ant.

D: Compound is identified in an analysis at a secondary dilution factor-, _.... _%_:....

E: Concentration exceeds the calibration range of the GC/MS instrument for the specific

analysis.

G: Reporting limit raised due to matrix interference. _,,,_,,,,,,,

J: Result is detected below the reporting limit or is an estimated concentration. : : _:

J: All reporting limits for this sample raised due to matrix interferences. /_,,/:'

I: If 'I * is attached to a dlesel result, then either the hydrocarbons present

in this sample represent an unknown mixture at a concentrtion of less than

45 mg/kg, or the hydrocarbons present in this sample do not fit the diesel

pattern, but are found in the diesel range. (Quantification was based upon

diesel references.) If '1' is attached to a gasollne result, then this

sample contains late elutlng hydrocarbons. Early gasoline peaks are below

reporting limits.

o: Reporting limit raised due to high level of analyte present in sample.
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Laboratory Assigned Qualifiers (Continued...)

r: Reportlng_t changed due to sample volume limitations.

U: Compou_ _s_'_n'_lyzed but not detected.

X,Y: Spe_fi_ fla_ u_ed to properly define the results. Qualifier is fully described in

the _6at_ Su-soary Package and the Case Narrative.

......... :_i _ _:.'_ _,_'_
'_-ii ........ _: ,7_

._-_' ,i:

i
'%,I
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Analytical Results for Inorganic Compounds Detected in Soil Samples
Site PA-16

Hunters Point Annex

001 OOl 002 002
/ _pl_ _pth(feet) : 1.25 4.25 3.75 8.25

9106G605 9106G606 9106.589 9106.590
_ "Ma_Ix_ SOIL SOIL SOIL SOIL
•_'_=_': Date : 02/07/91 02/07/91 02/04/91 02104/91

Lab Sample Number: 75468 75469 74228 74229

Test Method/Analyte Name Units ._=..... v'&lue qual value qual value qual value qual

Mercury mg/kgj ':_ f_"_D {_0_:0_) A ND (0• 052) A ND (0. 056) J5 0.07 J5
CLP -FUAA

Arsenic n_/kg ' ,J _/'_3.9 A 4 A 5• 7 A 4.3 S

Lead mg/kg ...._j 2.5 W 2.8 A 7.5 * 8 *

Selenium mg/kg ND (I) W ND (I) A ND (I. i} NW ND (I. 2) NW

CLP-ICP

Aluminum mg/kg 4380 A ...._,:4020 A 34600 A 35700 A

Antimony mg/kg 21• 5 J3/N .........._"_ _ I?. 7 J3/N 92.1 J3/N 83.9 J31N

Barium mglkg 33.1 B ......°: ,,_'_'_:_; 14 B 251 A 170 A

Berylllum mg/kg 0.22 B :_i:......'_,__' ,_0.13 B 0.89 B 0.73 B

Cadmium mg/kg 2.2 A _..............%_ _ / 0.78 B I0.5 A 9.4 A

Calcium mg/kg 5280 J3 ...._ j 8450 J3 15000 J3 25700 J3

Chromium mg/kg 24.8 A ........_i_' 22.1 A 250 A 395 A

Cobalt mg/kg 7.5 B 7.1 B 39.5 A 48.2 A

Copper mg/kg 4.5 B 17.2 A J%%_ 81.1 A 78 A

Iron mg/kg 12200 A 10600 A f _ _69200 A 45400 A

Magnesium mg/kg 3060 A 3560 A .j _! "_68_00 A 75400 A

Manganese mg/kg 276 A 223 A S ,:,_ _% :_:_60 A 799 A

Nickel mg/kg 32• 9 A 28.9 A ,_i__ ,,f '%'_,_:i_= 438 A 696 A

Potassium mg/kg 868 B 758 B _"_......... _ 914 B 840 B

Silver mg/kg ND(1) A ND(1) A ND (i.i) A ND (1.2) A

Sodium mg/kg 293 B 1000 B 938 B 1140 B

Vanadium mg/kg 19.1 A 17.6 A 88.4 A /_ 67.8 A

Zinc mg/kg 19.9 A 18 A 86 E _ii,,_.__. 72.3 E

Molybdenum mg/kg 1.3 B ND(1) A ND(4} U1 :_' _3.7)_ U1EPA-9045 S° _/_ _

pH ph 7.7 J5 9.1 J5 8 9 A f J %' 8 6 A

Notes: Units expressed as milligranm (mg) of chemical per kilogram (kg) of soil•

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soil Samples
Site PA-16

Hunters Point Annex

/
/St Number: PAl 6B003 PAI6B003 PAI6B004 PAI6B004

_E _I_ _epth(feet) : 5.75 10.25 1.75 5.75

_ _amp_ _r: 9106H587 9106H588 9106H595 9106H596

_'_t_ix __ SOIL SOIL SOIL SOIL
_,S_ Date: 02/04/91 02/04/91 02/06/91 02/06/91

Lab Sample Number: 74226 74227 75107 75108

#" _,.

Test Method/Analyte Name Units S _' v&lue qual value qual value q_al value qual

Mercury mg/kg/ j _ 0. D% J5 0.09 J5 ND (0.067 ) J5 0.1 J5
CLP-FUAA %_ _

Arsenic mg/kg /:' 9 5.5 A 4.5 A 8.3 A 5 A

Lead mg/kg :_j 7.5 A 6.9 A 8 * 6.5 *

Selenium mg/kg ND (I. 2) NW ND (i. 2) NW ND (I. 3) NW ND (i. I) NE

CLP-ICP

Aluminum mg/kg 32600 A ......%5500 A 15600 A 35700 A

Antimony mg/kg 74.6 J3/N ....,S _ 8_. 3 J3/N 75.9 J3/N 76.2 J3/N

Barium mg/kg 281 A _.,_:........._,,,"__' i_l27 A 41.2 B 165 A

Beryllium mg/kg 0.82 B _S_ ._ '_,_j _. 79 B 0.46 B 0.78 B

Cadmium mg/kg 8.8 A %_'..................." f 9.5 A 5.8 A 8.6 A

Calcium mg/kg 16400 J3 S /12200 J3 4780 J3 11600 J3

Chromium mg/kg 258 A _.i 310 A 60.1 A 381 A

Cobalt mg/kg 33.6 A 38.1 A 11 B 39.5 A

Copper mg/kg 42.3 A 51.6 A J2 43.1 J2

Iron mg/kg 42400 A 43100 A A 42600 A

Magnesium mg/kg 60400 A 78300 A A 76900 A

Manganese mg/kg 762 A 756 A A 825 A

Nickel mg/kg 465 A 626 A A 584 A

Potassium mg/kg 1160 A 680 B 2760 B I000 B

Silver mg/kg ND (1.2 } A ND (1.2) A 1.5 B 1.8 B

Sodium mg/kg 456 B 1020 B 351 B 715 B

Vanadium mg/kg 67.1 A 64 A 56.5 A __ 66.3 A

Zinc mg/kg 68.5 E 68.7 E 51.8 E _ "_ 71. 7 E

Molybdenum mg/kg ND(2.9) U1 ND(4) A 8.2 A _ --! /_.I) U1
EPA-9045 ¢/

pH ph 7,9 A 8.6 A 7.7 A J_ / 9 A

Notes: Units expressed as milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soil Samples
Site PA-16

Hunters Point Annex

f S_t _n _Numbe r: PAl 6B005 PAl 6B005 PAl 6B006 PAl 6B006

/ _ampl_ Dmpth(feet): 1.25 4.25 1.25 5.75

_Samp_e _umber: 9105G599 9105G600 9106H593 9106H594
SOIL

k_ri_4 _ SOIL SOIL SOIL
_3_r.r._e Date : 02/01/91 02/01/91 02/06/91 02/06/91

Lab Sample Number: 73994 73995 75105 75106

Test Method/Analyte Name qua1 value qua1 value qua1 value qua1

CLP-CVAA

Mercury J5 0.18 J5 0.13 J5 0.14 J5

CLP -FUAA

Arsenic ng/kg _ / 3.4 A 5 A 3.7 A 15.7 S

Lead mg/kg _÷_ 6 * 6.5 * 14.4 * 40.4 A

Selenium mg/kg 0.91 BN ND (I. i) NW ND (I. I) A ND (i. i) E

CLP-ICP

Aluminum mg/kg 26500 A /_'S_:GS00 A 22900 A 39100 A

Antimony mg/kg 71.2 J3/N :=....._==_'72.2 J3/N 70.8 J3/N 80.1 J3

Barium mg/kg 302 A .............._'=__ S142 A 259 A 191 A

_:_ _:0.89 B 0.87 B 0.78 B
Bery11Ium mg/kg 0.86 B =_ _:,,,_'__ _Cadmium mg/kg II. 1 A 14 A 5.9 A 8 A

Calcium mg/kg 28800 J3 _ /12500 J3 14100 J3 13500 J3

Chroml tun mg/kg 87.4 A ...._' 503 A 45.3 A 335 A

Cobalt mg/kg 25.7 A 42.7 A ..... 22.1 A 49.1 A

Copper mg/kg 32.6 J2 48 J2 /J' '_%_,21.8 J2 38.1 J2

Iron mg/kg 37900 A 44100 A j /_:= _3_00 A 47400 A

Magnesium mg/kg 17800 A 73700 A / _ "_'_3_ 0 A 91100 A

Manganese mg/kg 857 A 758 A // j_%_ _ i:'050 A 860 A

Nickel mg/kg 105 A 674 A _i ,_ '%_j 82.3 A 657 A

Potassium mg/kg 1090 A 679 B 1940 A 1030 B

Silver mg/kg ND(1) A ND(I.1) A ND(1.1) A ND(1.1) A

Sodium mg/kg 572 B 1050 B 272 B 473 B

Vanadium mg/kg 87.2 A 67.2 A 72.7 A /- _=_, 75 A

Zinc mg/kg 70 E 70.5 E 72.8 E '_ '_,_,74 .7 A

Molybdenum mg/kg ND(4.4) U1 ND(I.3) UI/B ND(3.5) U1 /J _.6} U1
EPA-9045 _ f :_ ....

pH ph 7.7 J5 8.6 J5 8.4 A f / 8.6 A

Notes: Units expressed as milllgram_ (mg) of chemical per kilogram (kg} of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soil Samples
Site PA-16

Hunters Point Annex

/'S_t_n_Numbe r: PA16B017B PAI6B017B PAI6B018A PAI6MWI 6A

_/ _i_ _pth(feet) : 1.00 5.25 1.25 2.25

i _1, _r: 9106u603 9106G604 9106R591 9106G601

_ )_kt_IXy SOIL SOIL SOIL SOIL

_G_4; Date : 02/05/91 02/05/91 02/06/91 02/05/91
Lab Sample Number: 74663 74664 74661 74224

Test Method/Analyte Name qual value qua1 value qual value qual

CLP-CVAA

Mercury J5 ND (0. 058) J5 0.08 A ND(0. 056) VJ5
CLP -FUAA

Arsenic mg/kg _' f 8.3 A 3.2 A 3.6 A 5.1 VA
Lead mg/kg ...._,,/I0.4 * 1.8 *W 5.9 * I0.8 V/*

Selenium mg/kg ND(I.3) NW ND(1.2) J3/NW ND(I.I} NW ND(I.I) V/NW
CLP-ICP

Aluminum mg/kg 12800 A ,_S_500 A 23500 A 23800 VA

Anti_ny ,_/kg 49.4 o3/, .................__.6 o3/,, 85.s o_/N S6.S VO3/N
,,rium ._/kg 55.6 A .................,.,_.--_'_'_'i.7 s 443 x 247
Beryllium mg/kg 0.46 B '*':_....'"_,_ND (125) A 0.96 B 0.54 V/B

Cadmium mg/kg 4.5 A ............_, ND:(0.69) A 7.8 A 6.4 VA
Calcium mg/kg 22800 J3 _ ,_77000 J3 16300 J3 12800 VJ34

Chromium mg/kg 48.9 A _i_ _ 35.7 A 107 A 243 VA

Cobalt mg/kg 12.5 A ND (6.7) UI/B 32.7 A 32.3 VA

'_.....79.3 A 45.3 VACopper mg/kg 44.9 A 6.4 A _...........
Iron mg/kg 26600 A 5790 A /" _, 45500 A 32100 VA

Magnesium mg/kg 9310 A 2230 A j' '_i."%!,8_00 A 53900 VA
Manganese mg/kg 459 A 168 A ....'_' _,:__':_ _40 A 602 VJ4

Nickel mg/kg 67.2 A 32.4 A _' ,S "_%_,i,_ 143 A 460 VA

Potassium mg/kg 2370 A 371 B 975 B 644 V/B

Silver mg/kg ND (1.3) A ND (1.2) A ND (1.1) A ND (1.1) VA

Sodium mg/kg 3280 A 978 B 854 B 1140 VA

Vanadium mg/kg 47.7 A 12.9 A 88.1 A /_, 44.5 VA

Zinc mg/kg 73.9 E 11 E 116 E _'_,%_ 51 VJ4/E

Molybdenum mg/kg ND(5.6} Ul ND(I.2) A ND(4.4) U1 ii_ _(_3.6) VUI

EP&-9045 j j %_7
pH ph 7.7 A 8 A 7.7 A .f _..... 8.3 A

/ J

Notes: Units expressed as m.illigrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soil Samples

Site PA-16

Hunters Point Annex

._,

/__ _1+ l_lepth{feet) : 4.75 8.75/ :_ _r: 9106G602 9106.592
_\ _'X__x/ SOIL SOIL

_S_ Date : 02/05/91 02/06/91
Lab Sample Number: 74225 74662

Test Method/Analyte Name Units : qual value qual
j"

CLP -CVAA ./::" _,_

.-r_z =glk_//'t_,_(b':"o5_)o5 ND(0.057)vA
CLP-FUAA

Arsenic mglkg f /: 5.2 + 3.4 VIs

Lead mg/kg "_'_:: 6.3 A 6.9 VA

selenium mg/kg ND (1.1) NW ND (1.1) V/NW

CLP -ICP

Aluminum mg/kg 37300 A , :%5800 VA

Antimony mg/kg 83.2 J3/N ......... : 7:_). 9 VJ3/N

Barium mg/kg 118 A ..............:,:'_i_' _249 VA.,,:• _ : _(_
Berylliu_ mglkg 0.84 B -::, ,_ , f _'0.78 VIB

Cadmium m,:j/kg 10 A _":"' :_'_ _ / 9.9 VA

Calcium _g/kg 14800 J3 _: .::14900 VJ34

Chromium mglkg 332 A _,,.:_-410 VA

Cobalt mg/kg 37.7 A 48.6 VA

MagnesiumIronCopper mg/kgmg/kgmg/kg 750004410038.9 AAA 755004360053 VAVAVA ,:::/'/:_'i_%']':_ii_ii"_i_i

Potassium mglkg 663 g 821 V/B

Silver mg/kg ND (I. i) A ND (1.1) VA

Sod/um mg/kg 548 B 1210 VA

Vanadium mg/kg 69.1 A 68.3 VA /_

Zinc mg/kg 67.7 E 69.3 VJ4/E _ '_,,,,,_

Molybdenum mg/kg ND (4.4) U1 ND (3.6) VUI /: _ _

EPA- 9045 ./ / _'__./"

pH ph 8.6 A 9.1 A / /
/ /

Notes: Units expressed as milligram_ (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Validation Assigned Quallfiers

A: Data is a_,_ptable based on a review of laboratory and field QC samples and holding
times as/_i&_ssed in the text.

J2: Anel_c_ results for this compound are qualified as estimated due to laboratory matrix
dupl_a_e qu_i_y control criteria exceedances.

J3: Anal al _r_ults for this co._jgound are qualified as estimated due to poor spike recoveries.

J4: Analytlcal results for this compound are qualified as estimated due to ICP-merial dilution

relative percent difference quality control criteria exceedances.

J5: Analytical results for this _o_are qualified as estimated due to holding time exceedances.

J6: Analytical results for th,_: ___d/ire qualified as estimated due to field duplicate
quality control criteria '_:ee_i.

lie: Analytical remults for this cok%_und are qualified as rejected due to holding time exceedancem.

I%2: Analytical results for this compound are qualified as rejected due to poor spike recoveries.

UI: Compound is qualified as non-detected due to its oc_rre_e in the laboratory blanks.

................y S /
U2: Compound is qualified as non-detected due to i_'_soc_r#nce in the field blanks.

V: Sample has undergone full CLP validation.

Laboratory Assigned Qualifiers

f" "%_

B: Reported value is less than the CRDL and greater than or equal to the i_St_nt
• detection limit.

E: The serial dilution analysis did not meet the contractual requir_t _,6:f:_%_:i0%
(SOW 7/87 E-12)

G: Reporting limit raised due to matrix interference.

N: Spiked sample recovery not within control llmits. _ _

O: Reporting limit raised due to high level of analyte present in sa_ple. ./ /% )

/ /
R: Reporting limit raised due to high level of analyte present in sample. _ /

S: The reported value was determined by the Method of Standard Additions (MSA).

U: Compound was analyzed but not detected.

W: Post-digestion spike for furnace AA analysis is outside of control limits.

*: Duplicate analysis not within control limits.

+: Correlation coefficient for the MSA is less than 0.995.
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Analytical Results for Inorganic Compounds Detected in Groundwater Samples
Site-PAl 6

Hunters Point Annex

/_\_

/ s_'atf_n _Nu_ r: PAl 6MWl 6A PAl 6MWl 6A PAl 6MW17A PA16MW18A
/ /-mZ.__pth(_eet): o.oo o.oo o.oo o.oo
/_ _S_e _umbar: 9107xos4 9107xos5 910_0s7 9107xos9
_\ _.K_i_A. w2o W20 H20 "20

_SImq_Ye Date: 02/12/91 02/12/91 02112191 02/14/91
Lab San_le Number: 76275 76276 76277 76632

Test MethodlAnalyte Name Unitm /' qua1 value qual value qual value qua1/

CLP-ICP .//= ,/,,,_ -
Aluminum ugll ...._22 VJ6 ND(120) J6 123 J61B ND(120) 06
Barium ugll _ 103 VA 100 B 26.6 B 32.6 B

Calcium ugll _ 6_9000 VJ41E 654000 E 124000 E 172000 E
Cobalt ug/l _ ND(6) VA 6.1 B ND(6) A ND(6) A
Magnemlum ug/l 929000 VA 952000 A 98500 A 246000 A
Manganese ug/l 4340 VJ4/E 4400 E 107 E 494 E
Nickel ug/l 51.8 VA ..................'36.5 B 15.6 B 63 A

Potasmium ug/l 17600 VA ._=,:_S"_:_.,_18_500A 21700 A 7950 A
Silver ug/l ND(13.4} VUI _......._/ /_ / 9.2 B ND(5.1} A ND(5.1) A
Sodium ug/l 1630000 VA _i _,,_'_ 6_0000 A 430000 A 411000 A
Molybdenum ug/l 41.5 VA i_ _,i43.2 A ND(14.5) U1 83.8 A

EPA-9045 _'__

pH ph 7.5 A _"_' 7.8 A 7.4 A 7.6 A

S

/' ./

Notes: Units expressed as micrograms (ug) of chemical per liter (I) of water.
NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Groundwater Samples
Site-PAl 6

Hunters Point Annex

/ J¢_I_ _epth(foot}: 0.00

_' _ SampXe _umber: 9107X060

_,=,=_i__ HZO
_S_m_ Date: 02/14/91

Lab Sample Number: 76633

Test Method/Analyte Natal Units ...._" _glue qual

CLP-ICP _ _,__

Barium ug/l '"_J' ._ _!13_i.2 B

Calcium ug/l _' !,68000 E
Cobalt ug/1 _%_S ND (6} A

Magnesium ug/l 242000 A

Mangane so ug/1 494 E

Nickel ug/1 55.6 A _o_S_,"_'__
Potassium ug/1 7550 A __-....,_ _-

Silver ug/l ND(5. i) A ......... _i_i,'_S _!

so_u.,, ug/1 404000A _..........._%i":'f'Molybdenum ug/1 85.9 a

EPA-9O4S =_ii,,,jpH ph 7.7 A

.S" j' _"%. _-

j / _v_

_ j

Notes: Units expressed as micrograms (ug) of chemical per llter (1) of water.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Validation Assigned Qualifiers

A: Data is _ptable based on a review of laboratory and fleld QC samples and holding
times a_¢di_ssed in the text.

J2: Anal_1_al r_s_ts for this compound are qualified as emtimated due to laboratory matrix

dup_aS_e,_;._,jq_l_tyfcontrol criteria exceedances.J3: An o:al_'sults for this compound are qualified as estimated due to poor spike recoveries.

J4: Analytical results for this compound are qualified as estimated due to ICP-serlal dilution

relative percent difference quality control criteria exceedances.

JS: Analytical results for this/_o_'a_are qualified as estimated due to holding time exceedances.

J6: Analytical results for t_s :_un_are qualified as estimated due to field duplicate
quality control crlterla"_iX'cee_-m.

1%1: Analytical results for this c_und are qualified as rejected due to holding time exceedances.

I%2: Analytical results for this compound are qualified as rejected due to poor spike recoveries.

UI: Compound is qualified as non-detected due to its o_rre_ce in the laboratory blanks.

U2: Compound is qualified as non-detected due to_'_ts,,,,o'_r_nc@ in the field blanks.

V: San_91@ has undergone full CLP validation. _ j

Laboratory Assigned Qualifiers

B: Reported value is less than the CRDL and greater than or equal to the _s_nt
• detection limit.

E: The serial dilution analysis did not meet the contractual requir_ntjof_"_,i_ '10%
(SOW 7/87 E-12)

G: Reporting limit raised due to matrix interference.

N: Spiked sample recovery not within control limits. _ ,_

O: Reporting limit raised due to high level of analyte present in sample. J_:'_= ,- .

. f.
R: Reporting limit raised due to high level of analyte present in sample. ,/. ./

S: The reported value was determined by the Method of Standard Additions (MSA).

U: Compound was analyzed but not detected.

W: Post-digestion spike for furnace AA analysis is outside of control limits.

*: Duplicate analysls not within control limits.

+: Correlation coefficient for the MSA is less than 0.995.



Table 10. Summary of Organic Compounds
Detected in Soil Samples

Site PA-16 :P>J." #

Hunters Point Annex : ,:
./' <...

Number of
Test Method (Number of Analyses)/ Units Detected Min Max
Analyte Name Values Value Value

.,S .:¢

CLP- VOC (18) .........../: ./:_'_):
Toluene pg/kg <i,, "'_:f6:': 3.3 200

CLP-SOC (18) ........_,,.i::
Phenanthrene pg/kg 2 270 290
Fluoranthene pg/kg l 460 460
Pyrene #g/kg 1 440 440

TPH DIESEL (18) _,:.............mg/kg 11 25 310

OIL & GREASE (18) '_,,_,_g/kg ....... 15 26.7 261

_!iii:: '

Notes:

Unitsexpressed as micrograms (#g) or milligrams (rag) of chemical per kilogram (kg) of

Maximum concentration detected in any soil sample analyzed for

M/_¢'V'al]_r_t__ organics_\_. ) _) compounds.
Mifi',_aIut_.. Minimum concentration detected in any soil sample analyzed for

"_-_./ organics compounds.
Minimum concentration detected may be below the reporting limit.

B17407-H



Table 11. Summary of Inorganic Analyses
in Soil Samples

Site PA-16
Hunters Point Annex

:fimated

Number of //Ul_'per Limit
Test Method (Number of Detected Min Max£_/ Ba_,gro_nd
Analyte Name Analyses)/ Units Values Value Value Conce_dtion 1

CLP-CVAA (18)

Mercury mg/kg 9 0.07:,%., 0.2 - -

CLP-FUAA (18) ...../ ..........
Arsenic mg/kg Ig _3._",/'./: 15.7 7
Lead mg/kg 18 i.8 '%,,,40.4 12
Selenium mg/kg 1 0.9 ................iii:::>'0.9 --

CLP-ICP (18)
Aluminum mg/kg 18 2,500 39,100 --
Antimony mg/kg 18 8.6 92.1 - -
Barium mg/kg /<'_"I'_.............. 11.7 443 200
Beryllium mg/kg '_,_i'_7.............'.....................,,, 0.1 1.0 1.0
Cadmium mg/kg 'iff",/...................._....O.S 14 2.1
Calcium mg/kg 18 ,i 4,780 77,000 --
Chromium mg/kg 18_/: 22.1 503 1,000
Cobalt mg/kg l 8 6.7 49.1 175
Copper mg/kg 18 4.5 81.1 100
Iron mg/kg 18 3,700 49,200 55,000

Magnesium ,/:'_,"_mg/kg 18 2,230 91,100 --
Manganese ...." :""" "g'./_.g

Molybdenum .,<i_.,_: _. g'[k_ 128 I168.3 3,18.240 1,250__
Nickel ....'\_ irog/kg 18 28.9 750 3,000
Potassium Nog/kg 18 371 2,760 --
Silver mg/kg 2 1.5 1.8 --
Sodium mg/kg 18 272 3,280 --
Vanadium mg/kg 18 12.9 88.4 90
Zinc mg/kg 18 11 116 100

# :°__ "l
EPA-_ _ _ 8)

pH "_' ".,,,,.ff pH 18 7.7 9.1

Notes:

Units expressed as milligrams (mg) of chemical per kilogram (kg) of soil.
Max Value = Maximum concentration detected in any soil sample analyzed

for inorganics.
Min Value = Minimum concentration detected in any soil sample analyzed

for inorganics. Minimum concentration detected may be below the
reporting limit.

1 = Calculated for serpentinite fill (HLA, 1990c).
o- = Not calculated for this metal.

BI7407-H
September 9, 1991



Table 12. Summary of Inorganic Analyses
in Groundwater Samples

Site PA=I6
Hunters Point Annex

//_aximum

Number of .,/;_rt!am!nant
Test Method (Number of Detected Min Max¢_/: "_-_-,e_e,!s
Analyte Name Analyses)/ Units Values Value Value (_)I

CLP=ICP (5)
Aluminum /_g/l 2 123 322 1,000
Barium /_g/l 5 26_,_:"),_ 103 1,000

Calcium /_g/l 5 124,_)00:/'_59,000 --
Cobalt _g/l l < 6.L.: :,.... 6.I ==

Magnesium #g/l 5 98,'_, ':_,,,,952,000 - =
Manganese /_g/l 5 107'"",,, ">'_,,'4,400 ==
Molybdenum #g/l 4 41.5 85.9 --
Nickel #g/l 5 15.6 63 100
Potassium /_g/l 5 7,550 21,700 --
Silver /_g/1 2 9.2 13.4 50
Sodium pg/l ,::"'',_...... 404,000 1,650,000 -=

EPA=9045 (5) '_ _,,>:-...................
pH pH '_ ' <_:" 7.4 7.8

Notes: ...._..........

Units expressed as microg(am'_'_g),_of chemical per liter (I) of water.

Max Value = Maximur61_cdr_'r_,tr,at_6n detected in any groundwater sample analyzed for
lnorganlcs. "',,,,,%_',,....

Min Value = Minimum cong'_,_ti_ation detected in any groundwater sample analyzed for
inorganics. Minimum concentration detected may be below the
reporting limit.

1 = California Primary MCLs.

-- = Not given for this metal.

/C '_..... _%

BI7407-H
September 9, 1991



Table 13. Reported Evidence of Potential Contamination at Site PA-18

/

_\_i_°n_ of Contamination Reference Recommendation

50,000 - 100,000 gallons of waste oil were/i'e_tedly Exhibit E l Investigate possible contamination
dumped on the ground. // < ....._ '_,,

/ /",_ .........., / (pp.8,9 of of soils and groundwater in
/ '_ _ ,,_ 10) and adjacent to PA-18.

.J .f
__. /

._!__ _%.

/ /

Note:

1 SFDA, 1986.

JI9918-H



Table 14. Site PA=I8, High Boiling Point Petroleum Hydrocarbons,
Soil Samples

.. , ,_.

Sample Depth High Boiling . :_,_, ......

Boring (feet) Hydrocarbons 1 C" _lt[c_tated As

SDM-A 3-3.5 190 9. Diesel
SDM-A 3-3.5 400 Oil
SDM-B 3-3.5 <20 --
SDM-B 3-3.5 28D> Oil
SDM-C 1.5-2 :_t:L0 ,_ --
SDM-C 1.5-2 .,,/:_0/_ii_: Oil
SDM-D 1.5-2 '_",,,_I_>_ Diesel
SDM-D 1.5-2 ...._,0""_ Oil
SDM-E I-1.5 <I0"',,,,,,,:,i? --
SDM-E I-1.5 <10 --
SDM-F 4.5-5 130 s Diesel
SDM-F 4.5-5 150 Oil
SDM-F 4.5-5 100 a Diesel

(Duplicate)
SDM-F 4.5-5 f"i ...........................120 Oil

(Duplicate) "_,'_i_i............................_,,,

(From EMCON Associates [1987], Table 1,7,:)

! < 'i
..-.Y::

%_ .,¢

Notes:

1 All concentrations are reported in parts per million (ppm).

2 Identified as weathered diesel.

3 Unidentified hydrocarbons.

B17407-H



Table 15 Page 1
Analytical Results for Organic Compounds Detected in Sol$ Samples
from Soil Boring IR07B022
Hunters Point Annex

S_,_r: IR07B022 IR07B022 IR07B022 IR07B022
J'_o_th (f®et): 1.7s 3.7s 6.7s 11.25

t//S_le _r: 9049H562 9049H563 9049H564 90499565

_ SOIL SOIL SOIL SOILL_trl /
_s_] _ _te: 12105190 12105190 12105190 12105190

_le Number: 9012059-05A 9012059-06A 9012059-07A 9012059-08A

Test MethodlAnalyte Name Units _a!ue qua1 value qua1 value qua1 value qual

CLP-VOC ./ ./'%_ '_
Methylene chlorlde uglkg j _ "_,,,._.12_ B 25 B 34 44
Acetone ug/kg ._ j _'_ _43'_ B 40 B 89 700 E
Carbon disulfide uglkg "_': Nb(_:l) U ND(5.2) U 2 O N0(5.3) O
Methyl ethyl ketone uglkg f J 22 30 22 ND(II) U
Toluene ug/kg _(5.1) U ND (5.2) U 6 7

CLP-SOC

Pyrene uglkg ND (370) U 270 J ND {9300) O ND (380) U
Benzo(a)anthraoene uglkg ND(370) O .o_J_40 J ND(9300) O ND(380) U

Bis (2-ethylhex_l)phthalate ug/kg ND (370) O ................._'880 ND (9300) U 320 J

Aldrln uglkg ND (32) U
Dieldrin uglkg ND(64) U _ N0(67) U 34.6 J ND(66) U
4,4'-DDE uglkg NO(64) U _i NO(67) U IIi ND(66) U
Endrln uglkg ND(64) O -_'ND(67) O 6.6 J ND(66) O
4,4'-DDD uglkg ND(64) U ND(67) U _,. 245 ND(66) O

4,4'-DDT ug/kg ND(64) U ND(67) U .....S _'_'_"_0-6 ND(66) O
TPH DIESEL j' J_,_,_._%_.

TPH-DieseX mg/kg 204 ND (23) U .,f _ _D_! _),_
U ND(20) U

OIL & GREASE J _'_ _"_" _"

Total Oil & Grease mg/kg 2770 1120 _i_...,S_;_370 ND(640) U

Notes: Units expressed as microgra_ul (ug) or milligrams (rag)of chemical per kilogram (kg) of so£1.
NA: Not Analyzed.

ND() : Not Detected at a specific reporting limit. Reporting limit is included in parenthesis.



Description of Quellflers Used in Database Page 2

Validation Assi_medOualiflers

A: Data is acceptable based on a review of laboratory and field _ samples and holding
times as d_d_ssed in the text.

F: The pres/Snc_: 6f__ _
is compound isdue_; _ to susl_scted field contamination.

_: _al_ _l___re. thisoo_d are_alifiedas..ti.ted _. to_or .pi_._o_.le..
._r

05: Analytic_ras_lts for this compound are qualified as estimated due to holding tim exceedanoes.

J7: Analytical results for this compound are qualified as estimated due to linearity problems
in the initial calibration. ,/_

Je: Analytlcal results for this c_a_ a_e qualified as estimated due to detection of the confound
above the instrument calibr_-io_ _ea)_s_

1%1: Analytical results for this _d are qualified as rejected due to holding time exceedancas.

R2: Analytical results for this c_/d are qualified as rejected due to poor spike recoveries.

UI: C_ is qualified as non-detected due to its occurrence in the laboratory blanks.

U2: Co_our_ is qualified as non-detected due to its oco_r_c_ in the field blanks.

v:_-_l.has_d._on.full_ vali_-t_o.."_...............'__/"__/
_boratory &asi...d_uallfiere ,_ii/

B: Compound is also detected in the laboratory mthodblank. ///,_%%_
|,b:Analytlcal results should not be considered reliable for this common lab._o_e_ant.

D: Compound is identified in an analysis at a secondary dilution factor./" _:'_'_'_:"_,,,_._

E: Con_ntratlon ex_ the calibration range of the GC/MS instrument for the specific

analysls.

G: Reporting limit raised due to matrix interference, i,,,,\_,,_=\
J: Result is detected below the reporting limit or is an estimated concentration. /_ _ _

J: All reporting limits for this sample raised due to matrix interferences. °
/,

i: If 'i' is attached to a diesel result, then either the hydrocarbons present "'_/

in this sample represent an unknown mixture at a concentrtion of less than
45 mg/kg, or the hydrocarbons present in this sample do not fit the diesel
pattern, but are found in the diesel range. (Quantification was based upon
diesel references.} If 'l' is attached to a gasoline result, then this
sample contains late elutlng hydrocarbons. Early gasoline peaks are below
reporting limits.

o: Reporting limit raised due to high level of analyte present in sample.
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Laboratory Assigned Qualifiers (Continued...)

r: Reporting limit changed due to sample volums limitations.

_alyzed but not detected.

the _e D&_a jBummary Packac]e and the Case Narrative.

.,1__ L_L__

....,_:,_,_ _ '_......

/ /

./ ,_..... _ _'

/ J "

./.



Table 16 Page I

Analytical Results for Inorganic Compounds Detected in Sell Sa_ples

from Sell Boring IR07B022

Hunters Point Annex

Station Number: IR07B022 IR07B022 IR07B022 IR07B022

Sample:Depth(feet}: 1.75 3.75 6.75 11.25
_:Sample_r: 9049H562 9049H563 9049H564 9049H565

_i'_:Matrlx_ _ SOIL SOIL SOIL SOIL

.....,_ample_Date: 12/05/90 12/05/90 12/05/90 12/05/90

Lah,_a_ple Number: 9012059-05B 9012059-06B 9012059-07B 9012059-08B

Teet Method/Analyte Name Units qua1 value qual value qual value qual

CLP-CVAA _

Mercury mg/kg ND(0,I)O ND(0.1) U 0.21 ND(0.1) O

CLP -FUAA .........

Arsenic mg/kg 2_2 + 2.1 + 2 + ND(1) WU

CLP-ICP
Aluminum mg/kg 5600 * 7700 * 6500 * 8700 *

Barium mg/kg 66.5 * 77.5 * 78.6 * 44.6 *

Cadmium mg/kg 2.9 * 3.6 * 3.7 * 6.4 *

Calcium mg/kg ii00 * 2000 * 8600 * 3600 *

Chromium mg/kg 85.6 * Z65 * 95.5 * 456 *

Cobalt mg/kg 19.4 * * 21.5 * 80.9 *

Copper mg/kg 118 * * 15.9 * 26.7 *

Iron mg/kg 15800 * 23100 * 17800 * 42500 *

Lead mg/kg Ii * = 16.3 * 129 * Ii.i *

Magnesium mg/kg 5700 * 25800 * 11500 * 97500 *

Manganese mg/kg 221 * 312 * _: 518 * 612 *

Nickel mg/kg 129 * 416 * : 263 * 1500 *

Potassiums mg/kg ND(500) U ND(500} U =: :'.585 535

Sodium mg/kg ND(500) U ND(500} a ND(500) a 1400
Vanadium mg/kg 35.6 * 36.9 * * 37.6 *

Zinc mg/kg 50 * 39.6 * * 48.3 *
EPA-9045

pH ph 7.25 7.3 6.8 7.65

Notes: Units expressed am milligrams (mcJ) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Hot Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Validation Assigned Qualifiers

A: Data is acceptable based on a review of laboratory and field QC mamples end holding

ti-_s as dlm_ussed in the text.

J2: Anelytic_l/resuita for this compound ere qualified as estimated due to laboratory matrix

dupllcate/quallt Y control criteria exceedances.

J3: Anelyt_i_,:,_mes_ts for this compound are qualified as estimated due to poor spike recoveries.

J4: Analytlcal results for this compound are qualified as estimated due to ICP-serial dilution

relative percent difference quality control criteria exceedances.

J5: Analytical results for this compound are qualified as estimated due to holding time exceedances.

J6: Analytical results for thls/compound a_e qualified as estimated due to field duplicate

quality control criteria exceodances._,,,

Ill: Analytical results for this compound are qualified as rejected due to holding time exceedances.

R2: Analytical results for this compound are qualified as rejected due to poor spike recoveries.

UI: Compound Is quallfled as non-detected due to its occurrence in the laboratory blanks.

U2: Compound is qualified as non-detected due to its occurrence in the field blanks.

V: Sample has undergone full CLP validation.

Laboratory Assigned Qualifiers

B: Reported value is less than the CRDL and greater than or equal to the instant

detection limit. _ .......

E: The serial dilution analysis did not meet the contractual requir_-_nt Of _ - '!_0%

(SOW 7/87 E-12}

G: Reporting limit raised due to matrix interference.

N: Spiked sample recovery not within control limits ;_,

0: Reporting limit raised due to high level of analyte present in sample.

R: Reporting limit raised due to high level of analyte present in sample.

S: The reported value was determined by the Method of Standard Additions (MSA) . "........

U: Compound was analyzed but not detected.

W: Post-dlgestion spike for furnace AA analysis is outside of control limits.

*: Duplicate analysis not within control limits.

+: Correlation coefficient for the MSA is less than 0.995.



Table 17. Boring and Monitoring Well Drilling and Sampling Information, Site PA-18

I

Total Soil Sampling/'_ ._ _Laboratory

Well and Date Depth Depth Interval_ .....................Soil Sample
Boring Numbers Drilled (feet) (feet bgs) ......NUmber

Wells

PAISMW08A 31-Jan-91 28.50 2.,7_ - 3.50 9105H585
,8.75 _z 9.50 9105H586

30-Jan-91 25.00 1:75 2.50 9105G591PAI8MW09A

11.75_-- 12.50 9105G592

Borings

PAI8B001 l-Feb-91 16.00 1.25 - 2.00 9105G597

8.75 - 9.50 9105G598

PAISB002 29-Jan-91 _12.50 ....... 1.25 - 2.00 9105H581
..... 2.75 - 3.50 9105H582

PAISB003 31-Jan-91 20.00 1.75 - 2.50 9105G595
6.75 - 7.50 9105G596

PAI8B004 29--Jan-91 14.00 1.25 - 2.00 9105H579
6.00 - 6.50 9105H580

PA18B005 '_ 28--JanL91 17.00 1.00- 1.75 9105G585

....... 4.00 - 4.75 9105G586

PAI8B006 29-Jan-91 17.50 1.25 - 2.00 9105G587
7.00- 7.75 9105G588

P_i813o07 28-Jan-91 16.75 1.25- 2.00 9105G589
.......... 7.00- 7.75 9105G590: _

PAISBOIO 30-Jan-91 15.50 1.25 - 2.00 9105G593
....._/ 7.00 - 7.75 9105G594

Notes:

bgs = Below ground surface

B17407-H



Table 18. Well Construction Details

:,_. Site PA-18

...............'_:_ Top of Casing Screened Bentonite

Total Depth _ Elevation Interval Sand Pack Seal Lithologic
Well Number (feet) (feet AMSL l) (feet BTOC 2) (feet BTOC) (feet BTOC) Unit Screened

II il

PAISMW08A 28.5 24.67 10 -25 7.8 -25 6 - 7.8 Qaf 3

PA 18MW09A 25.0 17.66 10 -25 7 - 25 5 7 __At_af/t_uus4

Notes: ' .....

1 AMSL = Above mean sea level adjusted to MSL from previously surveyed datum ......

2 BTOC = Below top of casing ..........

3 Qaf = Bedrock-Derived Fill

4 Quus = Undifferentiated Upper Sand Unit ,:,

JI9918-H



Table 19. Field Parameters and Water-Level Measurements from Well Monitoring
_" /'........ Site PA-18

I "_liI I II

Topof Electrical

Casing Depth to Calculated Conductivity

Elevation Water Water- (micromhos Tempera- Casing Field
Well (Feet Date Time (Feet : Level pH per ture Turbidity Gallons Volumes Observa-

Number AMSL) Sampled Sampled .......BTOC) ......Elevations (Units) centimeter)* °C (NTU) Removed Removed tions

Ill

PAISMW08A 24.67 14-Feb-91 0940 18.57 6.10 7.3 600 20.0 >100 8.0 2.0 Clear,

l-Apt-91 ( 1) 1042 12.86 11.82 _ odorless

PAISMW09A 17.66 1 l-Feb-91 1115 15.10 2.56 .....7.6 1700 18.6 >100 9.0 1.7 Clear,
l-Apr-91(1) 1038 13.31 4.35 odorless

Notes:

AMSL -- Above mean sea level adjusted to MSL from previously surveyed datum
BTOC = Below top of casing
bgs = Below ground surface
* = Electricalconductivityat measuredtemperature
NTU = Nephelometricturbidityunits ......'

1 = Only water-level elevations measured on this date

JI9918-H



Table 20 Page 1

Analytical Results for Organic Compounds Detected in Soil Samples

Site PA-1B

Hunterm Point Annex

......sta_i0n Number : PAI8B001 PAI8B001 PAISB002 PAISB002

....=._Samplo Depth(feet): 1.25 8.75 1.25 2.75

,_ Sample _umber : 9105G597 9105G598 9105H581 9105H582
Matrix ;_' SOIL SOIL SOIL SOIL

,Sa_p!e Dato: 02/01/91 02/01/91 01/29/91 01/29/91

_ab :Sample Number: 73992 73993 73767 73768

Temt Method/Analyte Name Units v_lue qual value qual value qual value qual

CLP-VOC

Carbon dimul fide ug/kg. ..... ND (690) J5 ND (5.3) A ND (5.7) A ND (5.4) A

Methyl ethyl ketone ug/kg .:..:':ND (1370) J5 ND (II) A ND (II) A ND (ii) A

Toluene ug/kg :;:N_ (690) J5 30 A 51 A 21 A

Ethyl benzine ug/kg _ ND(690) J5 ND(5.3) A ND(5.7) A ND(5.4) A

Xylenem ug/kg ND (690) J5 ND (5.3) A ND(5.7) A ND (5.4) A

CLP -SOC

2,4-Dinitrotoluene ug/kg ND (720) A ND (350) A ND (370) A ND (700) A

c-PEST/P
4,4'-DDT ug/kg ND(18) J73 ND(17) J73 ND(18) J73 ND(17) J73
alpha-Chlordane ug/kg ND(88) J73 _ 40 J73/J ND(9Z) J73 ND(B6) J73

ga---_-Chlordane ug/kg ND(88) J73 37 J73/J ND(91) J73 ND(86) J73

Aroclor-1260 ug/kg 78 J73/J ' ND(170) J73 ND(180) J73 ND(170) J73
TPH DIESEL .i .:

TPH-Diasel mg/kg 120 A 5300 D 37 A 150 A
TPHGAS

TPH-Gasol_ne mg/kg ND (i.i) A ND(I.I) A A ND (I.I) A
OIL & GREASE

Total Oil & Grease mg/kg 320 A 49600 A A 211 A

Notom: Unitm expresmed as microgramm (ug) or milligrams (mg) of chemical per kilogram (kg) of moil.

NA: Not Analyzed.

ND(): Not Detected at a mpecific reporting limit. Reporting limit is included in parenthesis.



Table 20 Page 2

Analytical Results for Organic Compounds Detected in Soil Samples
Site PA-18

Hunters Point Annex

,Sta_'_On_iNumber: PA18B003 PA18B003 PAISB004 PAISB004

........_s_1_ Depth(feet_: 1.75 6.75 1.25 6.00
Sample Number: 9105G595 9105G596 9105H579 9105H580_i Ma_rlx_/ SOIL SOIL SOIL SOIL

_£_le_Date: 01/30/91 01/30/91 01/29/91 01/29/91

Lab Sample Number: 73828 73829 73765 73766

Test Method/Analyte Name Units qual value qual value qual value qual

CLP-VOC

Carbon disulfide ug/kg '':'= ND (5.6) A ND (700) J5 ND (5.7} A ND (6.8) A

Methyl ethyl ketone ug/kg_'_, _: ' 23 A ND (1400) J5 ND (ii) A ND (14} A

Toluene ug/kg ..... 160 F 2900 FJ5/D 14 F 54 F

Ethyl benzene ug/kg ........,_D (5.6) A 1200 J5/D ND (5.7) A ND (6.8} A

Xylenes ug/kg ND (5.6) A 9800 J5/D ND (5.7) A ND (6.8) A

CLP-SOC

2, 4-DAnltrotoluene ug/kg ND (370) J5 ND(7400) A ND (380) A ND (450} A

CLP-PEST/PCB ................,_

4,4'-DDT ug/kg ND(18) J73 ' ND(180) J73 ND(18) J73 ND(22) J73

alpha-Chlordane ug/kg ND(89) J73 ND(900) J73 ND(92) J73 ND(II0) J73

gan_m-Chlordane ug/kg ND(89) J73 ....._ ND(900) J73 ND(92) J73 ND(II0) J73

Aroclor-1260 ug/kg ND(180) J73 = ND(1800) J73 ND(180) J73 ND(220) J73

TPH DIESEL

TPH-Diesel mg/kg 380 A 5700 D 170 A ND (14) A

TPHGAS ......

TPH-Gasoline mg/kg ND (1.1) A 140 D A ND (I. 4) A

OIL & GREASE

Total Oil & Grease mg/kg 477 A 65.8 A 81 7 A 1230 A

Notes: Units expressed as micrograms (ug) or milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific reporting limit. Reporting limit is included in parenthesis.



Table 20 Page 3

Analytical Results for Organic Compounds Detected in Soil Samples
Site PA-18

Hunters Point Annex

.....St 8tiQn' Number : PAl 8B005 PAl 8g 005 PAl 8B006 PAl 8B 006

S_le V_pth(feet): 1.00 4.00 1.2S 7.00
_' ,Sample N1unber: 9105G585 9105G586 9105G587 9105G588

....._,,_Nltr_x- SOIL SOIL SOIL SOIL

.....£_i e Date : 01/28/91 01/28/91 01/28/91 01/29/91

Lab Sample Number: 73629 73630 73631 73632

Test Method/Analyte Name Units _/' va]_ue qual value qua1 value qual value qual

CLP -VOC ....

Carbon disulfide A 7 J ND (5.8) J5 ND (5.7) A

Methyl ethyl ketone ug/kg .__ ND (ii) A 27 A ND (12) J5 ND (Ii) A
Toluene ug/kg .: 43 F 110 F 31 FJ5 4.1 FJ

Ethyl benzene ug/kg _ND (5.7} A ND (7.3) A ND (5.8) J5 ND (5.7} A

Xylenes ug/kg ND(5.7) A ND (7.3) A ND(5.8) J5 ND (5.7) A
CLP -SOC

2, 4-Dinitrotoluene ug/kg 300 J ND(480) A ND (380) A ND (380) A
CLP-PEST/PCB

4,4'-DDT ug/kg 9.2 J73/J ND(23) J73 ND(19) J73 ND(18) J73

alpha-Chlordane ug/kg 15 J73/J ND(120} J73 ND(93} J73 ND(92) J73

gamma-Chlordane ug/kg 13 J73/J ...... ND(120) J73 ND(93} J73 ND(92) J73

Aroclor-1260 ug/kg ND(180) J73 ND(230) J73 ND(190) J73 ND(180) J73
TPH DIESEL

TPH-DieBel mg/kg 32 A 200 A ND (12) A ND (ii) A
TPHGAS ........

TPH-Gasoline mg/kg ND (I.I) A ND (1.5) A ....ND(I.2) A ND(1.1) A

OIL& GREASE

Total 0il & Grease mg/kg 64.8 A 514 A 131 A ND(57) A

iii iiiiiii

Notes: Units expressed as micrograms (ug) or milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(}: Not Detected at a specific reporting limit. Reporting limit is included in parenthesis.
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Analytical Results for Organic Compounds Detected in Soil Samples
Site PA-18

Hunters Point Annex

. St&t Ion _Number : PAl 8B007 PAl 8 B007 PAl 8B010 PAl 8B010

Sample D_pth(feet) : 1.25 7.00 1.25 7.00

Sample Number: 9105G589 9105G590 9105G593 9105G594

_,_ Matrix; '_ SOIL SOIL SOIL SOIL
S4U-pl • Date: 01/28/91 01/28/91 01/30/91 01/30/91

Lab Sample Number: 73633 73634 73826 73827

Test Method/Analyte Name Units "_ value qual value qual value qual value qual

CLP -VOC .....

Carbon disulfide ug/kg _ ND (5.7) A ND (5.8) A ND (5.5) A ND (5.6) A

Methyl ethyl ketone ug/kg _ .... . ND(II) A ND(12) A ND(II) A ND(II) A

Toluene ug/kg 7.7 F ND (5.8) A 2.8 F/J 15 F

Ethyl benzene ug/kg .......ND (5.7) A ND (5.8) A ND (5.5) A ND (5.6) A

Xylenes ug/kg ND (5.7) A ND (5.8) A ND (5.5) A ND (5.6} A
CLP-SOC

2, 4-Dinitrotoluene ug/kg ND (380) VA ND(380) A ND (360) A ND (370) A
CLP-PEST/PCB

4, 4'-DDT ug/kg ND(18} VJ73 ND(18) J73 ND(18) J73 ND(18) J73
alpha-Chlordane ug/kg ND(91) VJ73 ND(92} J73 ND(88) J73 ND(90) J73

ga-nna-Chlordane ug/kg ND(91} VJ73 ND(92) J73 ND(88} J73 ND(90) J73

Aroclor-1260 ug/kg ND(180) VJ73 ND(180) J73 ND(180} J73 ND(180) J73
TPH DIESEL

TPH-Diesel mg/kg ND (ii} VA ND (12) A ND (ii) A ND (11) A
TPH GAS

TPH-Gasoline mg/kg ND(1.1) VA ND(I.2) A _ ND(I.1) A ND(I.1) A

OIL& GREASE _ i
Total Oil & Grease mg/kg 46.1 J 46.9 J ....ND(55) A 42.2 J

/ s

Notes: Units expressed aa micrograms (ug) or milligrams (mg) of chemical per kilogram (kg) of aoil.

NA: Not Analyzed.

ND(): Not Detected at • specific reporting limit. Reporting limit is included in parenthesis.
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Analytical Result8 for Organic Compounds Detected in Soil Samples
Site PA-18

Hunters Point Annex

_St at_on 'Number: PAl 8MW08A PAl 8MW08A PAl 8MW09A PAl 8MW09A

/,_ Sample _ D_pth (feet) : 2.75 8.75 1.75 11.75

...." _Samp!e Number: 9105H585 9105H586 9105G591 9105G592
SOIL SOIL SOIL SOIL

_!e Date: 01/31/91 01/31/91 01/30/91 01/30/91

_ Sample Number: 73983 73984 73763 73764

Test Method/Analyte Name Units qual value qual value qual value qual

Carbon disulfide ug/kg _ ND(5.8) A ND(5.7) J5 ND(5.4) A ND(5.4) A

Methyl ethyl ketone ug/kg'_,_, ND(12) A ND(12) J5 ND(II) A ND(II) A
Toluene ug/kg / 32 F 3.5 FJ5/J 56 F 69 F

Ethyl benzene ug/kg ',ND (5.8) A ND (5.7) J5 ND (5.4) A ND(5.4) A

Xylenes ug/kg 3.8 J ND (5.7) J5 ND (5.4) A ND (5.4) A
CLP-SOC

2, 4-Dinitrotoluene ug/kg ND (380) A ND (380) A ND (710) A ND (360) VA

CLP-PEST/PCB

4, 4' -DDT ug/kg ND(19) J73 ....ND(18) J73 ND (17) J73 ND (17) VJ73

alpha-Chlordane ug/kg ND(93) J73 .... _ '_,,,ND(91) J73 ND(86) J73 ND(87) VJ73

gamma-Chlordane ug/kg ND(93) J73 .... ' ND(91) J73 ND(86) J73 ND(87) VJ73

Aroclor-1260 ug/kg ND(190) J73 ND(180) J73 ND(170) J73 ND(170) VJ73

TPHDIESEL

TPH-Diesel mg/kg ND (12) A ND (12) A 120 A ND (11) VA
TPH GAS "',

TPH-Gasoline mg/kg ND (1.2) A ND (1.2) A A ND (i.I) VJ3
OIL & GREASE

Total Oil & Grease mg/kg 38.3 J 32.8 J A 46.7 J

Notes: Units expressed as micrograms (ug) or milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific reporting limit. Reporting limit is included in parenthesis.
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Validation Assigned Qualifiers

A: Data is _eptable based on a review of laboratory and field QC samples and holding

times as L''discussed in the text.

oE this compound is due to suspected field contamination.

J3: Ana'lyt_al_results for this compound are qualified as estimated due to poor spike recoveries.

J5: Analytical results for this compound are qualified as estimated due to holding time exceedances.

JT: Analytical results for this compound are qualified as estimated due to linearity problem_

in the initial calibration.

JS: Analytical remults for this confound are qualified as estimated due to detection of the compound

above the instrument calAbrst_on _ra_ge.

RI: Analytical remults for this compound are qualified as rejected due to holding time exceedances.

R2: Analytical resultm for this compound are qualified as rejected due to poor spike recoveries.

UI: Compound is qualified as non-detected due to its occurr@nce in the laboratory blanks.

U2: Compound is qualified as non-detected due to its occurrence in the field blanks.

V: Sample has undergone full CLP validation. ._

Laboratory Assigned Qualifiers

B: Compound is also detected in the laboratory method blank.

#,b: Analytical results should not be considered reliable for this con_on labilcontaminant.

D: Compound is identified in an analysis at a secondary dilution factor. .... _.._

E: Concentration exceeds the calibration range of the GC/MS instrument for the specific

analysis.

G: Reporting limit raised due to matrix interference.

J: Result is detected below the reporting limit or is an estimated concentration. /S_//_ _................._.......
J: All reporting limits for this sample raised due to matrix interferences. _.

i: If 'i' is attached to a diesel result, then either the hydrocarbons present

in this sample represent an unknown mixture at a concentrtion of less than

45 mg/kg, or the hydrocarbons present in this sample do not fit the diesel

pattern, but are found in the diesel range. (Quantification was based upon

diesel references.) If 'i' is attached to a gasoline result, then this

sample contains late eluting hydrocarbons. Early gasoline peaks are below

reporting limits.

o: Reporting limit raised due to high level of analyte present in sample.
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Laboratory Assigned Qualifiers (Continued...)

r: Reportlng_limlt changed due to sample volume limitations.

u: Co_o_d._aly,ed but notdetected

X,Y: Sp_e_ifZc flag _sed to properly define the results. Qualifier is fully descrlb.d in

th&_S_le_Data Summary Package and the Case Narrative.
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Analytical Results for Inorganic Compounds Detected in Soil Samples
Site PA-18

Hunters Point Annex

St&t'10n_Number: PAI8B001 PAI8B001 PAISB002 PAI8B002

_/Sample Depth(feet): 1.25 8.75 1.25 2.75

i/ Sample Number: 9105G597 9105G598 9105H581 9105H582'_ii_,_....Matrix:/ SOIL SOIL SOIL SOIL

....S_le_'Date: 02/01/91 02/01/91 01/29/91 01/29/91

L_Sample Number: 73992 73993 73767 73768

Test Method/Analyte Name Units qua1 value qua1 value qual value qual

CLP-CVAA

Mercury J5 0.09 A ND(0.056) J2/N * 0.09 J2/N *

CLP-FUAA ....

Arsenic mg/kg _= 6 + 3.2 A ND (1. i) A 2.4 A

Lead mg/kg 409 * 39 * 1 * 21.1 *
CLP-ICP

Aluminum mg/kg 6510 A 4440 A 3380 * 17000 *

Antimony mg/kg 29.4 J3/N i0.7 J3/B N 61.4 J3/N * 55 J3/N *

Barium mg/kg 101 A .......50.4 A 7 B 103 A

Beryllium mg/kg 0.24 B 0_19 B ND (0.Ii) A 0.6 B

Cadmium mg/kg 14.9 A ' 2 A 10.7 * 8.5 *

Calcium mg/kg 12100 J3 ..... 14700 J3 6370 * 9880 *

Chromium mg/kg 104 A 22.3 A ND (2) J3 87.6 J3/N
Cobalt mg/kg 12.9 A ND (5.6) UI/B 96.6 * 24.6 *

Copper mg/kg 162 J2 12.8 J2 8.7 * 37 *

Iron mg/kg 17100 A 8830 A ._ _ 41700 * 35600 *

Magnesium mg/kg 9970 A 2450 A _129000 * 7210 *

Manganese mg/kg 250 A 172 A ' _..........1030 J3/* 804 J3/*

Nickel mg/kg 133 A 27.7 A .... '998 N * 51.5 N *

Potassium mg/kg 738 B 547 B ......._ND_38.6) A 642 B

Silver mg/kg 9.3 A ND (1.1) A ND(1.1} A ND(1.1) A

Sodium mg/kg 402 B ND(259) UI/B ND(337) UI/B ND(635) UI/B

Vanadium mg/kg 28.3 A 20.9 A 12.2 B 109 A

Zinc mg/kg 704 E 46.6 E ND(27.9) UI/*E 52.6 *E
EPA-9045

pH ph 8.1 J5 8.1 J5 8.5 A A

Notes: Units expressed as milligrams (rag) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected st a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soll Samplem

Site PA-18

Hunters Point Annex

St %£1an "Number: PAl 8B003 PAl 8B003 PAl 8B004 PAl 8B004

,_Sample Dqpth(feet): 1.75 6.75 1.25 6.00

_,'_,Sample Number: 9105G595 9105G596 9105H579 9105H580

_,Matrix: _ SOIL SOIL SOIL SOIL

S_le '_Date : 01/30/91 01/30/91 01/29/91 01/29/91

Lab Sample Number: 73828 73829 73765 73766

Test Method/Analyte Name Units value qual value qual value qual value qual

CLP -C"/AA

3.7 J25/N 0.14 J25/N ND (0.057) J2/N* ND (0. 068) J2/N *Mercury mg/kg " .....
CLP -FUAA '........,

Arsenic mg/kg / 13.9 A 6.8 A 2.9 A ND (I. 4) A

Lead mg/kg 387 * 324 * 8.6 * 0.92 *

CLP-ICP

Aluminum mg/kg 8510 * 9600 * 13300 * 37800 *

Antimony mg/kg 51.4 J3/N * 51.6 J3/N * 48.1 J3/N * 120 J3/N *

Barium mg/kg 288 A !37 A 81.5 A 30 B

Beryllium mg/kg ND(0.46) UI/B ND(0.35) UI/B ND(0.54) UI/B 0.97 B

Cadmium mg/kg 9.5 * 9.8 * 7.5 * 20.4 *

Calcium rag/kg 2860 * 4020 * 2370 * 23600 *

Chromium mg/kg 180 J3/N 154 J3/N 107 J3/N ND (2.5} J3

Cobalt mg/kg 29.4 * 38.5 * 11.4 B * 65.1 *

Copper mg/kg 229 * 181 * 14.6 * 104 *

Iron mg/kg 29200 * 32600 * " 28700 * 65500 *

Magnesium mg/kg 8940 * 19000 * : 3990 * 48300 *

Manganese mg/kg 619 J3/* 488 J3/* .....' :: _ _ 31,7 J3/* 805 J3/*

Nickel mg/kg 267 N * 450 N * ",_98.2 N * 480 N *

Potassium _/k_ 706 B 713 B ..............588 _ 223 s
Silver mg/kg ND(I.I) A ND(1.1) A ND (1. i) A ND (1.4) A

Sodium mg/kg ND(339) UI/B ND(320) UI/B ND(405) UI/B ND(1200) UI/B

Vanadium mg/kg 32 A 48.4 A 71.2 A 187 A

Zinc mg/kg 574 *E 564 *E ND (38.5) UI/*E 82.8 *E

EPA-9045

pH ph 7.2 A 7.4 A 7.3 A ..... _ .1 A

$:

Notes: Units expressed as milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soil Samples
Site PA-18

Hunters Point Annex

_'Statlon'Number: PA18B005 PAI8B005 PA18B006 PAI8B006

._ Sample Depth(feet) : 1.00 4.00 1.25 7.00

_,_'_Samp!e Number: 9105G585 9105G586 9105G587 9105G588

....'_,*_Matrix_ '_ SOIL SOIL SOIL SOIL

'_.$_le Date: 01/28/91 01/28/91 01/28/91 01/29/91

Lab Sample Number: 73629 73630 73631 73632

Test Method/Analyte Name Units value qual value qual value qual value qual

CLP-CVAA

Mercury J25/N* 0.66 J25/N* ND(0.058) J25/N* 0.13 J25/N*

CLP-FUAA ....._:.... i.....

Arsenic mg/kg :_ND(I.I) W ND(I.5) W ND(I.21 W 2.8 n

Lead mg/kg _ : 3 1 * 101 * 3.7 * 3.1 N*
CLP-ICP

Aluminum mq/kg 3220 * 6130 * 11600 * 6330 *

Antimony mg/kg 55.2 J3/N* HD(19.3) UIJ3/N* 46.8 J3/N* 36.2 J3/N*

Barium mg/kg 12.7 B 68.1 A 92 A 52.2 A

Beryllium mg/kg ND(0.11) A ND(0.23) UI/B ND(0.45) UI/B ND(0.31) UI/B

Ca_m4_im mg/kg 9.4 * _ 3.4 * 8.1 * 5.3 *
Calcium mg/kg 7810 * _'5160 * 2720 * 1550 *

Chromium mg/kg ND(2.1) J3 ,_ 44.8 J3/N 136 J3/N 148 J3/N

Cobalt mg/kg 94.8 * 7.1 B* 20.1 * 14.5 *

Copper rag/kg 9.3 * 17.7 * 11.8 * 15 *

Iron mg/kg 35200 * 14100 * _ _.30000 * 24900 *

Magnomium mg/kg 104000 * 3230 * ._ _ _5350 * 352 *

Manganese mg/kg 1050 J3/* 182 J3/* 459 J3/* 373 J3/N*

Nickel mg/kg 1070 N* 31.3 N* 320 N* 157 N*

Potassium mg/kg ND(38.8) A 879 B 462 B 487 B

Silver mg/kg ND(I.I) A ND(I.5) A ND (1.2) A ND (1.1) A

Sodium mg/kg ND(197) UI/B ND(502) UI/B ND(301) UI/B ND(343) UI/B

Vanadium mg/kg 14.4 A 33.5 A 60.2 A 64.4 A

Zinc mg/kg ND(29.7) U1/*E 76.7 *E ND(36.8) U1/*E _..........ND(28.3) UI/*E
EPA-9045 _i!....._ .....

pH ph 7.1 J5 7.5 J5 7.6 A "iii_ :_::_:_6.7 A

Notem: Units expressed as milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND() : Not Detected at a specific detection limit. Limit of detection is included in parenthomis.
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Analytical Results for Inorganic Compounds Detected in Soil Samples

Site PA-18

Hunters Point Annex

....._Sta£ion_Number: PAI8B007 PAI8B007 PAI8B010 PAI8B010

,/' s_1.1D*ptbtfeet) : 1.25 7.00 1.25 7.00
_! _ample Number: 9105G589 9105G590 9105G593 9105G594

...........Matrix_;" SOIL SOIL SOIL SOIL

Smmple Date: 01/28/91 01/28/91 01/30/91 01/30/91

Lab Sample Number: 73633 73634 73826 73827

Test Method/Analyte Name Units value qua1 value qual value qual value qua1

CLP-CVAA _: ......... _

Mercury mg/kg_il :_ 0.06 VJ25/N* 0.057 J25/N* 0.08 J25/N ND(0.056) J25/N

CLP-FUAA ....'_: _ i_

Arsenic mg/kg ' 3.1 VA 6 A 3 A 2.5 A

Lead mg/kg .......4.4 V/* 2.8 * 4.2 * 3.4 *
CLP-ICP

Aluminum mg/kg 11700 VJ2/* 7350 * 11900 * 9090 *

Antimony mg/kg 46.8 VJ3/N* , _37.2 J3/N* 40.4 J3/N * 37.5 J3/N *

Barium mg/kg 93.3 VA 59.7 A 68.4 A 65.7 A

Beryllium m_/kg ND(0.54) VUI/B ND(0.33) UI/B ND(0.48) UI/B ND(0.4) UI/B

Cadmium mg/kg 6.2 V/* 5 * 6.2 * 5.7 *

Calcium mg/kg 2160 V/* 2030 * 2.39 B * 1.49 B *

Chromium mg/kg 96.1 VJ3/N _i 92.6 J3/N 105 J3/N 132 J3/N

Cobalt mg/kg 15.1 V/* _ 11.5 B* 11.6 * 20.8 *

Copper mg/kg 11.7 VJ2/* 13.4 * 10.9 * 15.5 *

Iron mg/kg 26900 V/* 22800 * 23.5 * 23300 *

Magnemium mg/kg 3440 V/* 4810 * 3320 * 4540 *

Manganese mg/kg 425 VJ3/* 294 J3/* _ 257 J3/* 436 J3/*

Nickel mg/kg 73.3 VN* 141 N* 61.9 N * 196 N *

Potassium mg/kg 676 VB 531 B 510 B 630 B

Silver mg/kg ND (i.i) VA ND (1.2) A ND (i.i) A ND (I.i) A

Sod/um mg/kg ND(394) VUI/B ND(334) UI/B ND(270) UI/B ND(408) UI/B

Vanadium mg/kg 67.1 VA 56.8 A 60.5 A 49.8 A

Zinc mg/kg ND(33.8) VU1/*E ND(31.1) UI/*E ND(28.1) UI/*E _..............ND(31.7) UI/*E
EPA-9045 ....... ..........

pH ph 6.9 A 7.6 A 6.7 A iII;_:':::'6.9 A

Notes: Units expressed am milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND(): Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Analytical Results for Inorganic Compounds Detected in Soil Samplem

Site PA-18

Hunters Point Annex

,:'_t_i_n'_umber: PAl 8MW08A PAl 8MW08A PAl 8MW09A PAl 8MW09A

/' S_1_! O_pth(feet) : 2.75 8.75 1.75 11.75
_i'_ _,Samp!e Number: 9105H585 9105H586 9105G591 9105G592

........_ Matrix:" SOIL SOIL SOIL SOIL

S_le Date: 01/31/91 01/31/91 01/30/91 01/30/91

Lab Sample Number: 73983 73984 73763 73764

Test Method/Analyte Name Units qual value qual value qual value qual

CLP-CVAA ......! !

Mercury mg/kg _!_ii,?_ND_!0_058) J5/N* ND(0.057) J5/N* 0.28 N * ND(0.054) NW

CL_-FUAA ..... 9

Arsenic mg/kg _ii_/ 1.9 B 1.3 B 3.4 A 8.6 A
Lead mg/kg '_ 3.3 * 4.4 * 79.7 * 27.4 *

CLP-ICP

Aluminum mg/kg 7470 A 9210 A 7410 * ND(18300) VJ2/*

Antimony mg/kg 40.2 J3/N 43.6 J3/N ND(23.4) UIJ3/N* 53.5 VJ3/N *

Barium mg/kg 57.7 A ........57.3 A 76.5 A 173 VA

Beryllium mg/kg ND(0.48) UI/B _ ND(0.37) UI/B ND(0.33) UI/B 0.86 V/B

Cadmium mg/kg 3.2 A 4.5 A 4.1 * 9.3 V/*

Calcium mg/kg 1780 J3/* ....2720 J3/* 11200 * 6.5 VJ4/B*

Chromium mg/kg 110 'N _ 160 N 47.5 J3/N 47_5 VJ3/N

Cobalt mg/kg 21.4 A _' _ 33.3 A 9.3 B * 17.5 V/*

Copper mg/kg 11.2 * 24 7 * 32 1 * 43.2 VJ2/*

Iron mg/kg 20100 A 24800 A !4300 * 33800 V/*

Magnesium mg/kg 3800 A 10800 A : 4700 * i0000 V/*

Manganese mg/kg 364 N 552 N _ 254 J3/* 542 VJ34/*

Nickel mg/kg 200 A 601 A _ 39.5 N * 70.6 V/N*

Potassium mg/kg 419 B 576 B 731 B 1870 VA

Silver mg/kg ND (1.2) A ND (1.2) A ND (I.I} A ND (i.i) VA

Sodium mg/kg ND(308) UI/B ND(849) UI/B ND(850) UI/B ND(364) VUI/B

Vanadium mg/kg 46.8 A 28.4 A 35.6 A 37.8 VA

Zinc mg/kg 29 A ND(37.2) U1 83.3 *E .........83.3 VJ4/*E
EPA-9045

pH ph 7.4 A 7.8 A 7.9 A _" .....7.8 A

Notes: Units expressed as milligrams (mg) of chemical per kilogram (kg) of soil.

NA: Not Analyzed.

ND() : Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Validation Asmlgned Qualifiers

A: Data is &Qceptable based on a review of laboratory and field QC samples and holding
times as_:'discussed in the text.

J2: Analytical results for this compound are qualified as estimated due to laboratory matrix

duplicate qu&l_ty control criteria exceedances.

J3: Analytical results for this compound are qualified as estimated due to poor spike recoveries.

J4: Analytical results for thim compound are qualified as estimated due to ICP-serlal dilution

relative percent difference quality control criteria exceedances.

J5: Analytical results for this Compoun_ are qualified as estimated due to holding time exceedances.

J6: Analytical results for tbls _ompoun_ are qualified as estimated due to field duplicate

quality control criteria exceedances.

RI: Analytical results for this cou_pound are qualified as rejected due to holding time exceedances.

R2: Analytical remults for this compound SEe qualified as rejected due to poor spike recoveries.

UI: Compound is qualified as non-detected due to its ocCurrence in the laboratory blanks.

U2: Compound is qualified as non-detected due to,lts occurrence in the field blanks.

V: Sample has undergone full CLP validation.

Laboratory Assigned Qualifiers

B: Reported value is less than the CRDL and greater than or equal to the instrument
detection limit.

E: The serial dilution analysis did not meet the contractual requirement of ÷/_ 10%

(SOW 7/87 E-12) _.....

G: Reporting limit raised due to matrix interference.

N: Spiked sample recovery not within control limits.

O: Reporting limit raised due to high level of analyte present in sample.

R: Reporting limit raised due to high level of analyte present in sample.

S: The reported value was determined by the Method of Standard Add/tlons (MSA).

U: Compound was analyzed but not detected.

W: Post-digestion spike for furnace AA analysis is outside of control limits.

*: Duplicate analysis not within control limits.

+: Correlation coefficient for the MSA is less than 0.995.
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Analytical Results for Inorganic Compounds Detected in Groundwater Samples

Site PA-18

Hunters Point Annex

Station Rlunbe r: PAl 8MW08A PAI8MW09A PAl 8MW09A

//Sample'Depth(feet): 0.00 0.00 0.00
_ $_l_N_mber: 9107X058 9107X050 9107X051
......_Mat_f_X:, / H20 H20 H20

Sa_91e Date: 02/14/91 02/11/91 02/11/91

Lab Sample Number: 76631 75675 75676

Test Method/Analyte Name Units value _ual value qual value qual

CLP-ICP _,, , .......

Barium ug/1 _!i' .... ND(IO) U2/B 88.1 B 89.1 B

Calcium ug/1 ...._' _:_18500 E 95500 E 96300 E

Chromium ug/l _' 19.9 A ND (9) A ND (9) A

Cobalt ug/l _'_ND (6) A 7.3 B 7.2 B

Magnesium ug/1 71000 A 99400 A 101000 A

Manganese ug/l 91.6 E 1340 E 1360 E

Nickel ug/1 ND(14) A , '_'29 B 31.3 B

Potassium ug/l 3770 B _3400 A 23700 A

Sodium ug/1 30000 A 196000 A 199000 A

EPA-9045 _':

pH ph 7.7 A _ 7.5 A 7.6 A

Notes: Unitm expremsed as micrograms (ug) of chemical per liter (I) of water,

NA: Not Analyzed.

ND() : Not Detected at a specific detection limit. Limit of detection is included in parenthesis.
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Validation Assigned Qualifiers

A: Data is •LOC_Lptable based on • review of laboratory and field QC samples and holdlng
times as _dimc_Aased in the text.

J2: An•ly1:_c_l results for this compound •re qu•llfled as estimated due to laboratory matrix

dupl_cate quali_y control criteria exceedances.

J3: Analytlca!_=_lesulte for this compound are qualified as estimated due to poor spike recoveries.

J4: Analytical results for this compound are qualified as estimated due to ICP-serlal dilution

relative percent difference quality control criteria exceedances.

J5: Analytical resultm for this com_ot_zld _re qualified as estimated due to holding tln_e exceed•rices.

J6: Analytical remultm for th/s Compounc[ are qualified as estimated due to field dupllcate

quality control criteria exceedances.

RI: Analytical results for this compound are qualified as rejected due to holding time exceedances.

R2: Analytical results for this compound are qualified as rejected due to poor spike recoveries.

UI: Compound is qualified as non-detected due to its occurrence in the laboratory blanks.

U2: Compound is qualified as non-detected due to Its occurrence in the field blanks.

V: Sample has undergone full CLP validation.

Laboratory Assigned Qualifiers

B: Reported value is less than the CRDL and greater than or equal to the idstrume_t

detectionlimit..... IZI_iiii_

E: The serial dilution analysis did not meet the contractual requlren_Dnt Of $/_r I0%

(SOW 7/87 E-12)

G: Reporting limit raised due to matrix interference.
,?_%,,

N: Spiked sample recovery not within control limits.

O: Reporting lim/t raised due to high level of analyte present in sample.

R: Reporting limit raised due to high level of analyte present in sample. _

S: The reported value was determined by the Method of Standard Additions (MSA).

U: Compound was analyzed but not detected.

W: Post-digestlon spike for furnace AA analysis is outside of control limits.

*: Duplicate analysis not within control limits.

+: Correlation coefficient for the MSA is less than 0.995.



Table 23. Summary of Organic Compounds
Detected in Soil Samples

Site PA-18
Hunters Point Annex

Number of ....''"' ,_

Test Method (Number of Analyses) Units Detected Min: / Max
Analyte Name Values Value ,,....... "Value

"I |

CLP-VOC (20)
Carbon disulfide #g/kg 1 7 7
Methyl ethyl ketone /_g/kg 2 23 27

Toluene #g/kg 18 .. ...... 2.8 2,900
Ethyl benzene /_g/kg 1 :' :. 1,200 1,200
Xylenes #g/kg 3.8 9,800

CLP-SOC (20)
2,4-Dinitrotoluene /_g/kg 1 ......... 300 300

CLP-PEST/PCB (20)
4,4'-DDT #g/kg 1 9.2 9.2
alpha-Chlordane #g/kg 2 15 40

gamma-Chlordane /_g/kg ......... 2 13 37
Aroclor-1260 1 78 78

TPH DIESEL (20)
TPH-Diesel mg/kg 10 32 5,700

TPH GAS (20)

TPH- Gasoline mg/kg 1 140 140

OIL & GREASE (20) .... ........
Oil & Grease ............ mg/kg 18 32.8 49,600

Notes: ......."

Units expressed as micrograms (/_g) or milligrams (mg) of chemical per kilogram (kg) of soil.
Max Value --- Maximum concentration detected in any soil sample analyzed for

..................organic compounds.
Min Valu_"-_,,_" Minimum concentration detected in any soil sample analyzed for

,." " .... organic compounds. Minimum concentration detected may be below
.....',,,,,'""the reporting limit.

B17407-H
September 6, 1991



Table 24. Summary of Inorganic Compounds
Detected in Soil Samples

Site PA-18
Hunters Point Annex

.....Estimated

Number of .....,Upper Limit
Test Method (Number of Analyses) Detected Min Max ....''.BaCkground

Analyte Name Units Values Value Value" Concentration I

CLP-CVAA (20)
Mercury mg/kg 12 0.06 3.7 =-

CLP-FUAA (20)

Arsenic mg/kg 15 :1.3 ''_' 13.9 7
Lead mg/kg 20 0.9 .... ,..... 409 12

CLP-ICP (20) ........."
Aluminum mg/kg 19 3,220 37,800 -=
Antimony mg/kg 18 10.7 120 =-
Barium mg/kg 20 7 288 200
Beryllium mg/kg 5 0.19 0.97 1.0
Cadmium mg/kg 20 2 20.4 2.1
Calcium mg/kg 20 1.5 23,600 --
Chromium mg/kg 17 ..... 22.3 180 1,000
Cobalt mg/kg 19 5.6 96.6 175
Copper mg/kg 20 8.7 229 100
Iron mg/kg 20 23.5 65,500 55,000
Magnesium mg/kg 20 352 129,000 - =

Manganese _ mg/kg 20 172 1,050 1,250
Nickel .... mg/kg 20 27.7 1,070 3,000

Potassium ...... mg/kg 18 223 1,870 --
Silver : ,' .mg/kg 1 9.3 9.3 --
Sodium mg/kg 1 402 402 ==
Vanadium .mg/kg 20 12.2 187 90
Zinc mg/kg 10 29 704 100

EPA-9045 (20)
pH pH 20 6.7 8.5

Notes:

Units expressed as, milligrams (mg) of chemical per kilogram (kg) of soil.
Max Value = Maximum concentration detected in any soil sample analyzed

for inorganics.
Min Value = Minimum concentration detected in any soil sample analyzed

for inorganics. Minimum concentration detected may be
below the reporting limit•

1 = Calculated for serpentinite fill (HLA, 1990c).
-- -- Not calculated for this metal.
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Table 25. Summary of Inorganic Compounds
Detected in Groundwater Samples

Site PA=18
Hunters Point Annex

..........Maximum

Number of ........Cbntaminant
Test Method (Number of Detected Min Max _' :............L_vels 1

Analyte Name Analyses) Units Values Value Value (MCLs)

CLP-ICP (3)
Barium #g/l 2 88.1 89.1 1,000

Calcium #g/l 3 18,500 ........ 96,300 --
Chromium #g/l 1 19.9 50
Cobalt #g/l 2 7.3 --

Magnesium #g/l 3 71,000 101,000 --

Manganese #g/l 3 91.6 ........ : 1,360 --
Nickel /_g/l 2 29 31.3 100
Potassium #g/1 3 3,770 23,700 --
Sodium #g/l 3 30,000 199,000 --

EPA-9045 (3)
pH #g/l .2 ...... 7.5 7.7

Notes: ...............

Units expressed as micrograms (/zg)Of chemical per liter (i) of water.
Max Value = Maximum concentration detected in any groundwater sample

analyzed for inorganics.

Min Value = Minimum'Concentration detected in any groundwater sample
analyzed for inorganics, Minimum concentration detected
may be below the reporting limit.

1 = California Primary MCLs.
-- _............... Not given for this metal.
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Table 26. Sample Containers, Handling and Preservation Protocols

for Groundwater and Soil Samples

",_ Type and Number of Containers Maximum

Sample T'ype=of _'= ; Size of and Sample Volume Holding=

Matrix = A_lalysis _,=' Container (per sample) Preservation Time*

II

Water CLP VOCs 40 ml or 125 ml glass vial, Two (2} or Three (3); vials Cool to 4°C (ice in cooler) 10 days 1

Teflon-back septum filled completely, no air space

Water TPH gasoline 40 ml or 125ml glass vial. Two (2) or Three (3); vials Cool to 4°C (ice in cooler) 7 days

Teflgn_back 9eptum filled completely, no air space

Water CLP SOCs, CLP 1 liter amber glass Two (2); bottles are filled Cool to 4°C (ice in cooler) Extract within 5 days;

PCBs/Pesticides bottle with Teflon-lined cap analyze within 40 days 1

Water CLP Dissolved Metals, 1 liter polyethylene ......One(l); bottle is filled Nitric Acid to below pH 6 months

including molybdenum bottle of 2 (approximately 2 ml [26 days for

concentrated HNO3 per liter mercuryl 1

" = after field filtering with
=;=

0.45 micron filter); cool to 4°C

= , :

Water Hexavalent Chromium 250 ml polyethylene One (1); bottle is = , Cool to 4°C 24 hours

bottle filled completely, no air ' .... '=

space '=

Water CLP Cyanide 1 liter polyethylene One (1); bottle is filled NaOH to pH> 12; 12 days1

bottle Cool to 4°C (ic_'_n cooler)

Water TPH diesel 1 liter amber glass bottle Two (2); bottles are filled Cool to 4°C Extract within 14 days,

with Teflon-lined cap ..... ,..... analyze within 40 days

Water Oil and Grease 1 liter amber glass bottle Two (2); bottles are filled Cool to 4°C (ice in cooler) 28 days

with Teflon-lined cap H2SO 4 to below pH of 2
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Table 26. Sample Containers. Handling and Preservation Protocols

for Groundwater end Soil Samples

(Continuedl

Sample _'_Tyl_,eof_.=:_=_" Size of and Sample Volume Holding

Matrix Anal ys=s." Container (per sample) Preservation Time *

Soil CLP VOCs, TPH Gasoline Air-tight completely One (1) Cool to 4°C (ice in cooler) 10 days for VOCs 1

full brass Or stainless 14 days for TPH

steel 4: o_r6-inch long,

2.5,i_ch diameter

tube or aCid:washed

400g mason jar

Soil CLP SOCs, CLP PCBs/ Air-tight completely One(i ) Cool to 4°C (ice in cooler) Extract within 10 days;

Pesticides, TPH Diesel, full brass or stainless ' analyze within 40 days 1

and Oil and Grease steel 4- or 6-inch long,
2.5-inch diameter

tube or acid-washed

4OOg mason jar

Soil CLP Metals, CLP Cyanide Acid-washed 400g mason jar One (1) Cool to 4°C (ice in cooler) 6 months,

Hexavalent Chromium, pH or air-tight completely (26 days for

full brass or stainless steel Mercury, 12 days

4- or 6-inch long for cyanide) 1

2.5 inch diameter tube

NA Not applicable ..... ...

1 HoLding time for CLP analyses caLcuLated from the validated time of sample receipt (VTSR), the date on which a

sarnpte is received at the Laboratory
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Table 27. Required Laboratory QC Samples*

Analysis Method Matrix Matrix Matrix Spike Blank Surrogate
Blank Duplicate Spike Duplicate ...............Spike Spike

..... II , r, ,

CLP VOCs R t __2 R R =- R

CLPSOCs R =- R R -- R

CLP Pest./PCBs R -- R .' :R R R

CLP Metals R R R : R --

Chromium VI R R R ......"' R --

CLP Cyanide R R R -- R --

TPH, gasoline R R R R --

TPH, diesel R -- R R R --

R ROil & Grease R R ....

pH =- R ........

7'

'(i The sample containers, handling, and preservation protocols for laboratory QC
....-samples are the same as those listed in Table 26. Volumes (number of containers)

r6qui_red for laboratory QC analyses are 2x the volumes (3x for CLP VOCs) stated in
Table'" 26.

1 R = Required; minimum frequency is 1/20 samples. However, frequency of
laboratory QC samples is dependent on the frequency of submittal and analysis; see
CLP SOW and NACIP manual for specifics in frequency of laboratory QC analysis.

2 =- = Not required.
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APPENDIX A
GEOLOGIC UNITS IDENTIFIED AT

HUNTERS POINT ANNEX ...............>

The following list is a description of the geologic units that'h'_ve been identified

at Hunters Point Annex. These descriptions are based on visual observations and the

references listed. The units presented below are used as the working standard for the

entire site, subject to changes as investigations continue. '_

In general, the stratigraphic sequence in which these units are found, from top to

bottom, is as follows: Fill (Qaf, Qaif, or Recently Imported Backfill Material); Slope

debris or Ravine Fill (Qsr); Undifferentiated Upper Sands (Quus); Bay Mud Deposits

(Qbm); Undifferentiated Sedimentary Deposits (Qu); Franciscan Formation (Bedrock).

Bedrock-Derived Fill (Qaf): ........

Predominantly Franciscan-derived gravel- to boulder-sized materials
within a sand and/or clay matrix. Serpentinite is the dominant rock type,
with minor amounts of cherL greenstone, shale and graywacke. In some
areas, the bedrock-derived material may be mixed with fat "bay mud"
clays. The fill varies in color and size of material, and is loose to very
dense. Itmay also include Ravine fill deposits which cannot be easily
distinguished from bedrock-derived fill. The thickness ranges from
0-50 fr_ . ..........

Ref:. Lowfiey-Kaldveer, 1972
WESTEC, 1984
HLA, 1988
HLA, 1990a

Industrial Fill (Qaif):

refuseMetal debris, processed woodbe fragments, bricks, concrete and sandblast

. wastes; oily wastes and solvents have also been reported. Household

_'_. and cloth may also present in the Industrial Fill. The materialsare usually incorporated in a silty sand. Gravel- and boulder-size
Franciscan-derived material are often present.

"""# Ref: WESTEC, 1984
HLA, 1988
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Recently Imported Backfill Material:
Poorly graded very fine to fine=grained sand with fine to coarse angular
gravel, occasionally well-graded fine to coarse-grained sand with gravel.
Brown, olive and brownish yellow in color; loose to dense. The thickness
rangesfrom3-6 ft. ..,<'
Ref: HLA, 1990a

Undifferentiated Upper Sands (Quus):
Poorly graded very fine to medium grained sand, occasionally.silty. Very
dark gray to dark greenish gray and olive in color; trace to few shell
fragments, very loose to medium dense. Origin is uncertain. May be
from dredging operations ("Hydraulic fillN), or in some areas it may be

native. Ranges in thickness from 0-60 ft.
Ref: Lowney-Kaldveer, 1972 .... '

HLA, 1990b

Bay Mud Deposits (Qbm):
Silts and clays; dark greenish gray to dark gray, soft, highly plastic with
occasional peat and sand to clayey sand lenses, trace to abundant shell
fragments. May have hydrogen sulfide (H2S) odor. Strength and density
may be greater than expected due to consolidation which resulted from

placement of fill on top of the bay mud. Thickness ranges from 0-50 ft.
Ref: Lowney-Kaldveer, t972

WESTEC, 1984 ...................

1988 ............HLA,
HLA, 1990a ....

Undifferentiated Sedimentary Deposits (Qu):
Poorly graded sands, silty sands and gravel, interbedded with lean clay
and silts which are stiff to very stiff. Greenish gray to olive and brown
in co!or'i"ii"May include sediments which correspond to the Colma
Formatioh, and. "Older Bay Mud", which is distinguished from younger
bay muds bY'c0nsistency (increased stiffness) and decreased moisture
content., Thickness ranges from 0-220 ft.
Ref: Bonilia, 1971

Lowney-Kaldveer, 1972
HLA, 1988

........Slope Debris and Ravine Fill (Qsr):

../ .............",. Gravelly, sandy and silty clays; locally clayey sands and gravel; yellowish

<"_'_"'_.,ii__ i''_' /'i orange to medium gray color. Deposits were mapped in upland areas ofii HPA in the 1920s.i.... Ref: Boniila, 1971
" HLA, 1990a

Franciscan Formation (Bedrock):
[KJs] Sandstone and shale; hard where fresh, soft where weathered or
sheared. Color is medium dark gray where fresh, yellowish brown to
yellowish orange where weathered.
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[KJc] Chert with interbedded shale, occurring in thin to medium beds
alternating with thin beds of shale, generally grayish red. Fractures are
numerous in thin-bedded chert.

[Klg] Greenstone, dark gray to greenish gray where fre'sh__commonly
grayish olive to olive gray where moderately weathered; hard where fresh,

generally closely fractured. _:!_.._._ ...............

[Sp] Serpentinite, greenish gray; may contain small bodies of gabbro and
diabase; soft where exposed and weathered; moderately fractured to
crushed in places.
Ref: Bonilla, 1971

Schlocker, 1974
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APPENDIX B

FIELD METHODS ..................

Drilling Methods ...................

Borings for the collection of soil samples only were completed to the water table using a
drilling rig equipped with l l-inch outside diameter hollow-stem augers. Samples were
collected continuously from the ground surface to total depth and logged according to
the methods described in sections 7.2 and 6.2 of the QAPjP, (HLA. 1988a) respectively.
Upon completion of sampling, the borings were backfilled with cement/bentonite grout
as described in Section 6.3 of the QAPjP. :. :_

Well Installation

Borings for the installation of monitoring wells were drilled to a depth of approximately
10 feet below the water table. Drilling and sampling were conducted according to the
procedures described above with the excepti0n that continuous soil sampling below the
water table was not performed. Well construction details and field parameters measured
during monitoring well sampling at Site PA.-i6 are presented in Tables 3 and 4,

respectively; at Site PA-18, these results are presented in Tables 18 and 19, respectively.

Monitoring wells were installed using the methods described in Section 6.5.1 of the
QAPjP. Schedule 40 PVC well casing was used to construct the wells. The screen slot
size was 0.02 inch; selection of this slot size was based on sieve analysis of 34 soil
samples from 17 boringsthroughout the HPA site as reported in the Reconnaissance
Activities Report (HLA, 1990b): Screened intervals extend from the bottom of the
borings to approximately2 to 3:'feet above the water table. The wells were completed
below grade with a christy.box and locking well cover.

Soil Sampling

Subsuffaccsoil samples were collected from each boring using an 18-inch long modified
California Split-barrel sampler lined with three 6-inch stainless-steel tubes, as
described in Section 7.2 of the QAPjP (HLA, 1988a).

The SbRs'fimples were screened for contamination in the field by placing a soil sample in
a sealed _Fass jar, and allowing it to equilibrate for 15 minutes; the concentration of
volatile organic compounds (VOCs) was then measured using an organic vapor analyzer
(OVA).

One shallow soil sample and one deeper soil sample were selected for chemical analysis
on the basis of visual observations and the results of field OVA screening. The deeper
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soil sample having the highest OVA reading was generally collected for analysis. If none
of the samples had visual indications of contamination and all the OVA readings were
zero, then a deeper soil sample was selected at random and sent to the laboratory for
analysis.

All soil samples analyzed were sealed with Teflon-lined plastic caps secured to ends of
the stainless steel sample tubes with electrical tape. All soil sample_ were place in plastic

ziplock bags and stored on ice until delivery to the analytical laboratory acc0mpanied by
completedchain of custodyforms. ..............

Well Development

F,

Wells were developed by purging using centrifugal pumps and/or a stainless-steel bailer.
A vented surge block was also used in conjunction with purging and bailing. To
adequately develop each well, a minimum of 10 well volumes was planned to be purged
and bailed from each well. The adequacy of well development was determined by site
geologists, field observations and/or when the field parameters measured during
development had sufficiently stabilized (HLA. 1988a). The field parameters measured
were turbidity, pH, temperature, and conductivity.

At Site PA-16, to adequately develop each well, more than 10 well volumes were
purged. At PA-18, Wells PAIgMW08 and PAIgMW09 went dry when pumped or

bailed; an estimated 6.2 and 4.6 well v0iUmesl respectively, were purged from the wells.
The wells were pumped or bailed dry 3 to'4 times over a period of 2 to 3 days. Based
on field observations, the wells at PA-I8 were adequately developed.

GroundwaterSamplin_

Monitoring wells at each site were purged with a 4-inch PVC bailer prior to sampling.
The water-level elevation of each well was measured and the purge volume calculated
prior to purging. '_

At Site PA-16, three casingvolumes were purged from each well. At Site PA-18, the
wells were bailed dry and only two casing volumes were purged from the wells.
Indicator parameters (temperature, conductivity, pH, and turbidity) were recorded
during purging to verify complete purging of the static water in the well. A field
alkalinity titration was also performed on groundwater from each well.

A:l.T--inch'stainless steel bailer was used to collect groundwater samples from the wells;
thb'samples were poured directly from the bailer to the sample containers. For the wells
purged.dr'_at Site PA-I8, samples were collected after the wells had recovered to
within 80'percent of the water level above the bottom of the well measured prior to
purging.

Groundwater samples collected for metals analysis were filtered with a 0.45-micron
filter and preserved in nitric acid (HNO3). Groundwater samples collected for VOCs
were preserved with hydrochloric acid (HCI). Groundwater samples collected for
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cyanide and oil and grease analyses were preserved with sodium hydroxide (NaOH) and
sulfuric acid (H2SO4), respectively.

Decontamination ':
:,,,' ¢

Standard decontamination procedures were followed for all phases offieid work in
accordance with Section 10.1 of the QAPjP (HLA, 1988a). All drilling and soil sampling
equipment in contact with soil and/or groundwater was steam cleaned prio_ to drilling
each boring and well. All well construction materials (casing, etc.) were also steam
cleaned prior to well installation. Well development pumps and bailers used for well
development and sampling were steam cleaned and/or washed with an Aiconox and
water solution and rinsed with deionized water prior to use at each well. Water-level
measurement steel tapes and electronic sounders were steam cleaned and/or washed with
an Alconox and water solution and rinsed with deionized Water prior to use at each well.

Surveying

Surveying was performed by Land Data Services, a California-licensed surveying
contractor. The elevations were measured to an accuracy of + 0.01 foot for wells and +
0.1 foot for borings using a mean sea level (MSL) datum. The horizontal location of
both wells and borings was referenced to the California Coordinate System and is
measured to an accuracy of +_I foot. .........

/
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APPENDIX C

List of Plates :.........

Site PA-16 ...........

PLATE CI Soil Classification Chart

C2 Log of Boring PAI6B001
C3 Log of Boring PAI6B002
C4 Log of Boring PAI6B003
C5 Log of Boring PA16B004
C6 Log of Boring PAi6B005
C7 Log of Boring PAI6B006 :,

C8 Log of Boring and Well Completion Detail:
PAI6MWI6A

C9 Log of Boring PAI6B017B
CI0 Log of Boring and Well Completion Detail:

PAI6MWI7A

CII Logof Boring PAI6B018A
C12 Log of Boring and Well Completion Detail:

PA 16MW ! 8A

Site PA-18

PLATE C13 Log of Boring PAI8B001
C14 Log of Boring PAI8B002
C15 Log of Boring PAI8B003

, C16'_ :: Log of Boring PA18B004

' C17 Log of Boring PAISB005
C18 ' Log of Boring PAI8B006
C19 Log of Boring PAI8B007
C20 Log of Boring and Well Completion Detail:

PA 16MW08A

C21 Log of Boring and Well Completion Detail:
PA16MW09A

C22 Log of Boring PAISB010
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BORING LOGS AND WELL
COMPLETION DETAILS

SITE PA- 16



ASTM D2488-84

MAJOR DIVISIONS TYPICAL NAMES

GW ° _J) o _ WELL GRADED GRAVELS WITH OR WITHOUT SAND,
CLEAN GRAVELS UT'D.E OR NO FINES

_TH < sx FINes GP O _'-" O V, PooRLY GRADED CRAWLS _tH OR WITH_JT SAND.GRAVELS c,O_O, ut_eORNOFINES

GW-GC _///L_.//_ .THOUTWELLGRADEDsANDCRAVELS WITH CLAY. WITH ORMORE THAN HALF

COARSE FRACTION GP-GC _ POORLY GRADED ORAV_-LS WITH CLAY, WITH O_
IS LARGER THAN C_AVE[.S WiTH _ WITHOUT SAND

WELL GRADED GRAVELS WITH SILT. WITH OR

No. ,_ SIEVE E)--1S_ FINES GW-GM ); WITHOUT SAND

- _ GP-GM POORLY GRADED GRAVELS WlTH SILT. WITH OR
WITHOUT SAND

wa./'/./
ow GC _/,,4_/- , CLAYEY GRAVELS WltH OR WItHOUt SAND

_j_ _ GRAVELS WITH . ,

!i; OVER 15_ FINES GM ...._"]". _ l.- SILTY GRAVELS _TH OR WITHOUt sAND

SW WElL GRADED SANDS WITH OR WITHOUT GRAVEL,

_ANSANDS )::_;:_L,,_EORNDFIN=ILl .,( WITH < 5_ RNES ":_ _ "
m E-z SP :" ,_ POORLY GRADED SANDS WITH OR WITHOUT GRAVEL.
r," _ _ UTTLE OR NO FINES

_ SANDS SW-SC _,/. ".._, WELL GRADED SANDS WITH CLAY. WITH or
:_ WITHOUT GRAVEL

MORE THAN HALF SP-SC ,/_/ POORLY GRADED SANDS WITH CLAY. WITH OR
COARSE FRACTION SANDS WITH /'/'/ WITHOUT GRAVEL
IS SMALLER THAN 5-15% FINES WELL GRADED SANDS WITH SILT. WITH OR

No. 4 SIEVE SW-SM i? WITHOUT GRAVEL

SP-SM POORLY GRADED SANDS WITH SILT. WITH OR
_J_,.ll I:I I:I WITHOUT GRAVEL

_ANDSWITH Z//
OVER 15_ FINES SM SILTY SANDS WITH OR WITHOUT GRAVEL

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICJTY.

SILTS AND CLAYS CL [_ , CLAYS VC_THSAND AND GRAVEL, LEAN CLAYS

ML IIIII(NORDIC_LTSAND_RY_NESANDSUQUID LIMIT 50_ OR LESS ROCK FLOUR. SILTS WITH SAND AND GRAVEL

OL ORGANIC SILTS OR CLAYS Of" LOW PLASTICITY

(-/1_ . /I

-- z ML/CL _ INORGANIC CLAYEy ._LTS, WITH OR WITHOUTO ,--_t SILTS AND CLAYS SAND AND GRAVEL

_--_ CL/ML i/_// INORGANIC SILTY GRAYS OFL LOW TO MEDIUM PLASTICITY,
C_ o (Borderline cJoslificotio_ used to tndicote _,/.-'_ _TH OR WITHOUT SAND AND GRAVELI.LJ o

the =ol does not hove field identifiobl¢ MH/CH _ INORGANIC ELASTIC CLAYEY SILTS. WITH OR
_._z d properties thor ploce the soil in o _THOUT SAND AND GRAVEL

<Cz ll_If_C _¢oup.) //.,/ '
C.__ z CH/MH _//_/_. INORGANIC SILTY CLAYS OF HIGH PLASTICITY,WITH OR WITHOUT SAND AND GRAVEL

_'_ MHCH _lF_ _/. ,NORGAN,C CLAYS OF H,GH PLASt, C,tY. FAt CLAYS_= S,L_SANDCLAYS Ill=ORGAN=_'S,M=A=OUSOR=ATDMA_OU'FINE SANDY OR SILTY SOILS. ELASTIC SILT_

LIQUID UMIT CREAER THAN 5OX OH ORGANIC SILTS OR CLAYS OF MEDfUM TO H;GH PLASTICITY

Pt _ ,_ _ PEAT AND OTHER HIGHLY ORGANIC SOILS

BOULDERS > 50% BF 'v _ (.._) BOULDER FILL WITH OR WITHOUT GRAVEL. SAND. AND FINES

O SERPENTINITE BEDROCK sp .,_# #? _._, SERPENTINITE BEDROCK

KEY "TO BOREHOLE NUMBERING SYSTEM

T T _ We,,ofBoringNomber
Boring or Monitoring Well Designation

(B=Boring, MW=Monitoring Well)

,R Si'e Number DRAFT
Soil Classilication Chart PLATE

Harding Lawson Associates Sites PA-16 and PA-18

Engineering ond Primary Phase Remedial Investigation Cl. . = ..,..... ... Environmental Services
= .... Hunters Point Annex

- SanFrancisco,California
DRAWN JOB NUMBER APPROVED DATE REVISED DATE

BEH 18639,519.02 6/91



Log of Boring: PA16BO01
Equipment: MOBILE B-53 (HSA), 9.0 in. diom.

_ _ Dote:02/07/1991
"_" Q- m _ _ '_ Elevation:G57,90 feet

v o..o _ T_
o_ X E E _ E° TotalDepth: 8.0 ft.

"161"1 DARKREDDISHBROWNSILLYGRAVELWUHSAND(C.k()
:":"."" \ 5YR3/3, medium dense, moist,

5 -b'.::'." _ 60-65Y. fine to coarse angulargrovel, 15-207.
7 0 9106C,605 ,".:'-ZL".'silt,15-20% sand.tracerootlets,fill
3 -''.....

5 .";C,':;.C.,i PALEOLIVEPOORLYGRADEDSAND(SP)
8 '.: ".:'" 5Y6/4, loose, moist,
2 . L,,: _ 90-95X fine to medium-groined sand, trace
5 .....":'" _ fine grovel, fill
5 O 9106G606 ".'_V_' \Trace shell lroqments at 3 ft.

k_
4 O 2,'..:.'..:::_,.Color change to olive (5Y5/4) at 4 ft.

5 :."-C';":__So
2 ........... nd with 9ravel lens from 5.8 to 6.1 ft.
3 Z_2:-:
5 0 . ......... Colo_changetoolive(5Y4/3),wetot

__ot6.5 ft.
Bottomof boringat 8 ft., borinq bockfilled
with bentonitecementgrout (2/7/91)

DRAFT

Log of Boring: PA16BO01
Harding Lawson Associates Site Inspection - PA-16 '_"_

En9ineeringand 02_---- = _ __ = Envir..... tol s_,,_¢_, Naval Station, Treasure Island, Hunters Point Annex
..... - San Francisco,California

DRAWN JOB Nt.W_BER J,F'PI_O'VI:D D.'kll_ REVI_ED OAIE

(3DT 1863g,519.02 8/91



I LogofBoring:PA16B002

- Equipment:MOBILEB-53 (HSA),9.0 in. diem.
_o "_" _- Dote: 02/04/1991
"_ _ "__ _ ¢' Elevation:GS 9.31 feet

. _ o>< E° _ _ E Total Depth: 12.0 ft.
O--

ASPHALT

- DARKBROWNWELL-GRADEDGRAVELWITHSILT AND SAND
(GW-G_),IOYR3/3 loose, moist,
60-80%qrovel, 10-30% fine to coarse-groined

6 son& 10%silt. fill
13
15 0 9106H589 VERYDARKGRAYGRAVELLYLEANCLAY(CL)
2 5 _ . 5Y3/1, mediumstiff, dry to moist,
3 60-70% clay, 30-40% serpentinitegrovel,
5 fill
3
6
6
4
3
5 9106H590
1
3 10.
6
3 _- " = BLACKPOORLYGRADEDGRAVEL(GP)
II _) 5Y2.5/1, mediumdense to dense,wet,
18 0 . .100% serpentinitegrovel, fill

Bottom of boring at _2 ft.
Boring back(tiled with bentonite cement
grout (2/4/91)

DRAFT

Log of Boring:PA16B002 ._,,E
'Harding Lawson Associates Site Inspection - PA-16

' Engineering onO C 3Environmental Services Naval Station, Treasure Island, Hunters Point Annex

: - : _--' -" :- SonFrancisco,California
DRA_',_ aO(] NUlaSER API_ROVED DATE REVI_O DATE

GDI 18639,519.02 8/91



Log of Bodr_g:PA16BO03
- Equipment:MOBILEB-55 (HSA), 9.0 in. diam.
Zo _ _ Dote: 02/04/1991
"--- o. _, _ _ ,o ElevoUon:GS g.57 feet

o_' _ EE _ oE TotalDepth: ,31.0It.
aD O cnz (z_

O

)o_ \ VERYDARK GRAYISHBROWN WELL-GRADEDGRAVEL_TH
• \ SAND(GW),2.5Y3/2,loose,moist,

80-90%subongutortosubroundedgrovel,
C). \ 10-20%linetocoarse-groinedwell-graded

///_• \_jond, tilt

55 5 _ _lncreasing grovelsize to cobblesat

7 0 9106HSB7 _ VERYDARK GRAYGRAVELLYLEANCLAY(CL)

3 5Y3/t, soft to mediumstill, moist,
4 0 70_'_day, 20-307, well-gradedpredominantly
4 coarse serpentinitegrovel, 0-10% medium to
2 coarse-groined sand, (ill

5
t 10 • Decreos_,ggrove_to 207,at g.5 ft.

3
4 O 9106H588
2
3 0
4
2
3
4 0 90X cloy,IOZgrovelat 13.5ft.

3 15 /

8 O
8
5 Increasinggrovelwith depth
6 0
7
2
6 0

3
7 O 20

5
7 0
9
6
tO
I1

17 0 25
7
11 0
t7 _
8 DARKGRAYGRAVELLYSILT(ML)
1.5 0 5Y4/I,mediumstiff,drytomoist,
24 60% silt. 40%wall-gradedserpentinite
II 0 grovels,trace sand, fill

23
32

8 30 DARK GREENISHGRAYFAT CLAY(CH)10 0 5GY,_/t,
10 95-100%cloy,0-5%silt,fewshell

fragments,BoyMud deposits

Bottom of boring at 31 feet. Boring
bockfilledwith bentonitecement grout
(02,/04/91)

DRAFT

Log of Boring: PA16BO03
Harding Lawson Associates Site Inspection-PA-16 _'_

Engineeringand C4•= ..... Environmental S_ee, NavalStation, TreasureIsland, HuntersPoint Annex
: : : _ _ -. SonFrancisco,California

DRAWN _ Nt_BER a.oPR0V[O OAE R£VIS[.O O*,t£

GDT 186,_9,519.02 8/91



Log of Boring: PA16BO04

zo" _ _ Date:Equipment:02/O6/1991MOBILEB-53 (HSA), 9.0 in. diam.
o_ _,_ v ¢, £1evotion:GS9.52 feet

o_ _ oEE _ E TatalDepth:19.5ft.

0 x,,S,.,, ASPHALT

32 DARK BROV,'NWELL-GRADEDGRAVELWITHSAND (GW)
37 0 9106H595 _ loose,moist,

I 0-707,subongulartosubroundedgrovel,
30-40?,finetocoorse-groinedsand,fill

6 I J|J DARKYELLOWISHBROWN CLAYEYGRAVELWITHSAND(GC)
26 0 5 II I_ IOYR3/4,medium dense,moist,
6 _OF,well-gradedangular to subrounded
36 _ }ravel,20-307,fine to coarse-groinedsand,

18 0 9106H596 _ ).07.day, 0-107. silt, fill
GREENSTONEBOULDERFILL

C3_

(_ DARKGRAY SILlWITHGRAVEL(ML)- 5Y4/1, mediumstiff, moist,
10 70-807, silt. 10-207, grovel, 107' fine-groined

4 sond, fill
5
B 0 PALEGREENSERPENllNITEBOULDERFILL
5 5(36/2, dry,

7 closelyto moderatelyfractured8
7 VERYDARKGRAYSILTWITHGRAVEL(ML)
10 5Y3/1, soft to mediumstiff, dry to moist,
10 80-907. siR, 10-207. serpentir_itegrovel,

15 i trace sand,fill
GREENSTONEBOULDERRLL

'//j -Unable to sample fram 6.5 to 9.5 ft.

VERYDARKGRAYSILTWITHGRAVEL(ML)
5Y3/1, medium stiff, dr)' to moist,
80-907' sUt, 10-20_ serpentinitegravel,

2C fill
Becomingmoistwithdepth

Increasinggravelto30-40_at 13 ft.

Well-gradedgravellensot15.5ft..
wet

Bottomof boringat19,5ft.
Boringbockfiiledwithbentonitecement
grout (2/6/91)

DRAFT

Log of Boring: PA16BO04
Harding Lawson Associates Site Inspection- PA-16 "_"_Engineering end

Environmento, Servlces NOVO]Stotion, [reosure Island, HuntersPoint Annex 05= " ; _ " _ Son Froncisco,Colifornio

DRAV,N 40B N_BER I_:_'PROV£O O_.IE REVt_ED OATC

CDT 186.39,519.02 8//91



Log of Boring:PA16B005
- Equipment;M!)BILEB-53 (HSA), 90 in. diem.

_ _ Dote: 02/01/t991
_-- _. o _ _ _' Elevation:GS8.75 feet

0 " " DARKYELLOWISHBROWNWELL-GRADEDGRAVELWITHSILT
ANt} SAND (GW-I3M). dense, moist.

27 75-8OF.fine to coarse grovel, 157.
50 0 91050599 well-gradedfine to coarse-groinedsend,
6 trace gloss frogmeflts, fill
19 0
23 Somecobbleend bouldersize materiel
15 from2to4tt

20 0 9105C-600 5 -_ VE'RYDARK GRAYGRAVELLYFATCLAY(CH)
15 \ 1OYR3/I,mediumstiff, moist,
17 \ 50-55% cloy, 30-35% fine to coarse grevel,
12 \5-10% silt. 57. send, fill

8 \ IOYR4/I. soft, moist,
4 \ 65-70% cloy,15%fine grovel, 10-15%silt,
7 10%sand, fill
11

5 10 -_ No samplerecoveryfrom 5 to 10.5 ft.6 2
2 0 DARK GRAYSILT(ML)
6 10YR4/1,soft. moist,
10 _ 65-70%silt, 10-15%cloy,5-10%fine
5 1 \grovel, 5%send,fill
8
9 Increasing day to 20-25% of 12 ft.
5
8 Troceserpentinitegrovelat 13.5ft.
10 1 15 -
5
9 1

t2
50 0 ....

_8oulderto cobble size rock et 16.8 fl.
Drilling refusal et 17 feet. Boring
Bockfilled with bentonite cement grout
(02/01/91)

DRAFT

Log of Boring: PA16B005 _.,,E
Harding Lawson Associates Site Inspection - PA-16

....°°° C6_. = . ..... E,,,,,onm_,,_o_S_,_s Naval Station, TreasureIsland, HuntersPoint Annex
- .... .: San Francisco,California

CDT 18639,519.02 8/91



Log of Boring: PAI6B006

_o" _ _ Dote:Equipment:02/06/1991MOBILEB-53 (HSA), 9.0 in diam.
_- o _B _ '_ Elevation:G59.33 feet

o_ "< E E oE TotalDepth:12.5ft.

0-- 2 ._

3 !__ ASPHALT

16 -_ ;

31 0 9106H593 VERYDARK GRAYISHBROWN WELL-GRADEDGRAVELWITH
16 _ SAND(GW),IOYR3/2,loose,moist,
24 -_ 60-70_, subongulorto subroundedgravel,
15 0 ..,xO-40_Fineto coarse-grainedsand, fill

10 0 DARKBROWNSILTYGRAVELWITHSAND(C4vI)
5 ....12 10YR3/3,mediumdense, moist,

3 607' well-gradedsubongulorto subrounded
6 _ gravel, 25_ fine to coarse-groinedsand,
7 0 9106H594 • III 15%silt, fill
5 __._ i...
5 1 DARKOUVE GRAYGRAVELLYLEANCLAY(CL)5 0 ; : : 5Y3/2, medium stiff, moist,
2 t 60-707' cloy, 30-407' subangulorto subrounded
3 _ I predominantlyserpentinitegrovel,0-10%
5 0 Fineto medium-groinedsand,_l
2 1O
5 DARK OUVE GRAYGRAVELLYSILT(ML)
7 5Y3/2, mediumstiff, dry to moist,
4 60-707, silt, 30-407, well-graded
8 _ predominantlyserpentinitegrovel,trace
20 _ "_ sand,filli

DARK OUVE [:,RAY SiLT WITH GRAVEL (ML)
soft, moist,
80-907' silt, I0-20_, predominantly
serpentinite gravel, fill

BLACKWELL-GRADEDGRAVEL(GW)
5Y2.5/1, medium dense, dr,
1007' serpentinitegrovel, fil_'

VERYDARKGRAY S_LTWITHGRAVEL(Iv(L)
5Y3/I.soft.moist,
80-907,sift,10-207,serpentinitegrovel,
flU

DARK OUVE GRAY SILTYGRAVEL WITH SAND (GM)
5Y3/2,loose,wee
507_paDdy-gradedfinegrovel,35% sand,
15_ silt, fill

-Bottom of boring at 12.5 ft.
Boringback!tiledwith bentonite cement
9rout (2/6/91)

DRAFT

Log of Boring: PAI6B006
Harding Lawson Associates Site Inspection- PA-16 P_r_

Cngineerincj and 07

...... EnvironmentalS_rv_s NavalStation, TreasureIsland,HuntersPoint Annex
" . ." _ " ] SanFrancisco,California

_R_,'_L,H JOBNL_WBER _DPROVED DATE REVtSEDDATE

GDT 18639,519.02 8/91



Log of Borinq: PAI6MWI6A
- Equipment-I_OBILEB-53 (HSA), 11.0 in. diam.
_o _ _ Dote: 02/05/1991
"_- _ _.o_, _ o Elevation:GS8.88 feet

_,°_ o_ o_:_EE _ u_E° Total Depth: 20.0 ft.

CHRISIYBOX _== 0 _ ASPHALT

80REHOLE --'------" L_J..[\II.00 IN. DIAMETER \

GROUT ,_ , -"-" STRONGBROWN SILTYGRAVELWITHSAND (GIVI).... 7.5YR4/6,mediumdense, moist,

PortlondTypeI-II 6 0 9106G601 \ 65-70_; fine to coarse grovel, 157's_t,
_._ sand, fill1.00 - 2.75 ft. 3 0

BLANKCASING _1 " " " i DARKG,RAYLEANCLAYWITHGRAVEL(CL)4.00 IN. DIAMETER 5 - - , \ 10YR4/1.soft, moist,
0.,50- 5.00 ft. 14 0 91060,602 \ 55-657=cloy, 15-207' silt, 157,finegrovd,

? .... L fillBENTONITE SEAL
\ Increosinggrovelto 20-25?' at 3 ft.Pellets 3 0 " " "

2.75 - 4.00 ft. - 6 _ - -
- 4 , ,.., Decreasinggrovel to 15%at 4.5 ft.
- 7 , .,7

14 = DARKYELLOWISHBROWNWELL-GRADEDSANDWITHSiLT AND"-k GRAVEL(SW-SM), IOYR4/6,medium dense, wet,
SANDPACK - 10 " " " \ 60-70?, fine to coarse-groined send,15-257'
RMCLodestart2/16 " / "

'_e to coarse gravel, 107,slit, IBI4.00 - 20.00 ft.. - / /
5 DARK GRAY LEANCLAYWITHGRAVEL(CL)- 10 0 '''. . . IOYR4/I, medium stiff, moist,

_ 15 -_I']_ -k 65-75?' clay, 10-15%silt, 157' fine to coarse
-_"k_pentinite gravel, fill2 0

4 \ DARK--GRA__-L-_N-D-WI_ GR-AVE-L-(S-_)-
- 7 \ 10YR4/1,mediumdense,moist,

SLOTTEDSCREEN 15 \ 60-65% fine to medium-groinedsend, 15-20%
Schedule40 PVC - \fine serpentinitegrovel, 157,silt, fill
(0.02IN.SLOTSIZE) - - -L__
5.00 - 20.00 ft. - 502 0 - - _ DARKG,RAYLEANCLAYWITHGRAVEL(CL)

\ 10YR4/1,medium stiff, moist,
- . . . \ 65-75% cloy, 10-15%silt, 15%fine to coarse

. . . \\serpentinite grovel, fill

- Large boulderfrom 16.8 to 19 ft.
20-- " "

Bottom of boring ot 20 ft.

DRAFT

Log of Boring and Well CompletionDetail: PA161_W16A
Harding Lawson Associafes Site Inspection- PA-16 '_'_

Engineering and 08

" : "2__ • --Envi ...... tel Services Naval Stotion, Treasure Island, Hunters Point Annex

" : " _ " '_ San Francisco, California

I_A_ _ Nt_BER ,_PROVEO _P9 REVISEDD_,TEGDT 18639,519.02 1



Log st Borir_g: PA16BOlTB
- _ Equipment;MOBILEB-53 (HSA). 11.0 in. diom

_. _ Dste: 02/05/1991
"_ o. _.o_, v _ Devotion: GS8.78 feet

Total Depth:6.5 ft.

0 --_ _I_H I DARK YELLOWISHBROWN SILTYGRAVELWITHSAND(C,M)

6 __X',i_ __\_._10YR3/6,mediumdense,moist,

8 0 9106C__,603 60-707. line to coarsegrovel, 15-20_, ssnd,
10 15% s,lt, fill
4
5 0 [ \ DARK YELLOWISHBROWN FAT CLAY (CH)
7 _\ lOYR4/6, soft, moist,
3 /\\B5-90% cloy, trace silt and glossfragments, fill
4 0
8 5-- /:;":';L[ \\ Darkgreenishgray (5BG4/1)motlling

7 "_il \Lot 2.3ft.
1310 0 9106C604 E\_\ 10-20% shellfragmentsst 3.5 ft.

\ LIGHTYELLOWISHBROWNPOORLYGRADEDSAND(SP)
\ 2.5Y6/4, loose,moist,
\ 80-85% fine to medium-groined sand,10-15_

shell fragments,fill
Greenstoneboulder resulting'm drilling
refussl at 6.5 feet. Boringt)sckfilled .
with bentonitecement grout (2/5/91)

DRAFT

Logof Boring:PA16B017B _,,,
Harding Lawson Associates Site Inspection- PA-16

Engineeringand C9Env_...... to_s_,_, Naval Station, TreasureIsland, Hunters Point Annex
Z,.... _ SanFrancisco,California

_a_'_ .10(3NUMBER APPROVED DA_ RE_ISF.I)DATe

GDT 18639,51902 8/91



Log of Boring: PA16MW17A
Equipment:MOBILEB-53 (HSA), 11.0 in. diom

_ _ Dote:0210511991
o_ o _, _ ,u Elevation:GS&68 feet

_ _ _ _ E TotalDepth: 16.5 ft.

CHRISTYBOX .... _ • =_ 0 'l&l'1 DARK YELLOWISHBROWN SILTYGRAVEL_TH SAND (C.M)

BOREHOLE _ IOYR3/6,medium dense,moist,
II.00IN.DIAMETER #_U 60-70% finetocoarsegrove{.15-20%sand,

;--- 15%silt, fill
GROUT ....
PodlondT_eI-II .... DARKYELLOVASHBROWNFATCLAY(CH).... lOYR4/6, soft, moist,
1.00 - 2.00 ft..... 85-90'7. clay, trace sift and glass fragments,////

BLANKCASJNG "-' ,,,,,_..w.w fill
4.00 IN.DIAMETER 5
0.50 - 4.00 ft. / _:k_ Darkgreenish gray (58G4/1) mottling- at 2.5 ft.

__]
v

BENTONITESEAL ), o

PellelSZo0-3.00 ft. 107 0 . C) 10-207. shell fragmentsat 3 ft.
o LIGHTYELLOWISHBROWN POORLYGRADEDSAND (SP)

SANDPACK _ - 2.5Y6/4,loose,moist,
RMC Lonestor/_2/16 • ? 80-85%finetomedium-groinedsand,I0-157,
3.00 - 16.50 ft. ,.,. ,,_ shell l"rogments,fill

10-- " "
- 3 / / VERYDARK GRAYCOBBLEAND BOULDERRLL

5 1 / / dense,moist,
- 10 /'/" 5-10_'. leon clay, fill

SLOTTEDSCREEN - 3 " "
Schedule40 PVC 6 1 - . 3-4" wet zoneat 7.5 ft.
(0.02IN.SLOTSIZE - II
4.00- 16.50ft. - VERYDARK GRAY LEANCLAYWITHGRAVEL(CL)

IOYR3/1,soft, moist,
- _ _ 65-70?. cloy, 15-207. serpentinitegrovel,
- " 15 - -- - 157.silt, somewoad debris, fill

- -. 3-6" wet zone at 11.5 It, some wood
debris

Boulderat 16 ft.

Drillingrefusal at 16.5 ft.

DRAFT

Log of Boring and Well CompletionDelaih PAI6MW17A _,_
Harding Lawson Associafes Site Inspection- PA-16

Engineering Qnd C10

.... • = Environmental Services NGvolStation, TreasureIsland,Hunters Point Annex

=----- = SonFrancisco,California

Oe^_',_ JOe_8£R APPROVED 9//OAT_ REVr_E) OJ,T[CD-[ t86.39,519.02 1



Logo(Boring:PAI6i3018A
- _ Equipment:MOBILEB-53(HSA),l].Oin.diam.
-_ E _ Dote:02/06/1991
"_- _ _ _ _ (u Elevation:GS8.86 feet
o _ E E _ _ TotalDepth: 7.0 ft.

DARKBROWN WELL-GRADEDGRAVELWITHSAND (GW)
IOYR3/3.loosetomediumdense,moist,

18 il_'_" -_ 60-70% angular to subroundedgrovel, 30-40%
50 0 910614591 fine to coarse-groinedsand, 0-57' silt, fill

\ DARK YELLOWISHBROWN SILTYGRAVEL WITH SAND (GM)
d'_ I_ _\ i0YR4/B, medium denseto dense, roD{St,

18

20 \\ 60-707' well-graded angularto subfounded

m " -- 14 O 5 ....
3 IX _ Colorchangeto darkyellowishbrown
5 _X I\ (1OYR4/6}ot 2.5 ft.

4 O i X ... _\/L'Color changeto yellowishbrown
/ (10YR5/8) at 3.5 ft., decreasinggrovel to

/ S0-60_ inoreosingsandto 20-307,
I\ VERYDARK GRAY 9LT WITHGRAVEL (ML)

tl 5Y3/1, soft to medium stiff, dry to moist,
_ 857' sill, 157' poorlygradedserpentinite

/Lgro vel, fill

Boulder of 6.5 ft.
Drillingrefusal at 7 ft,
Boringbock!illed with bentoni(e cement
grout (2/6/91)

DRAFT

Log of Boring: PA16BO18A _.ATE

Harding Lawson Associates Site Inspection- PA-16

Cll..... EnvironmentalServices Naval Station, TreasureIsland, HuntersPoint Annex
= .... "_ Son Francisco,California

GDT 18639,519.02 8/91



Log of Boring: PAI6MWI8A
- _ Equipment:NiOBILEB-53 (HSA),11.0in. diem.

E _ Dote: 02/06/1991
_- _ o _ _ _' Elev_tiamGS&79 feet

o_ _ _E _ DE TotalDepth:20.5ft.

O-- -, -

CHRISTYBOX -- _._ • - DARKBROWNWELL-GRADEDGRAVEL_TH SAND(CW)
BGREHOLE "-'-_;= _ -_ IOYR3/3. loose to mediumdense, moist.

/_- 60-70% angular to subongulorgrovel. 20-40%
II.00 IN. DIAMETER ic_ I _ _ fine to coarse-groined sand, trace silt,GROUT / / I_I' fill

Portland TypeI-II /y I $I I' _ DARKYELLD_SHBROWNSILTYGRAVELWITHSAND(C-M).o0,, I 11"BLANKCASING _ \ .50-70%.well-gradedangularto subrounded
4.00 IN. DIAMETER / 5 : : : : \ \ _a_el, .30%sill., 10%poorlygraded medium

-_ \___,., coarse-groinedsand. fill
0.50 - 5.30 ft. J I I I IBENTONITESEAL - _ Color oh.ongeto yellowishbrown

, _IIII \ (IOYR518)at 3.5 ft.. increasingsand to 257.Pellets
3.oo- 4.00ft. 2

- 4 0 VERYDARK GRAYSILT_TH GRAVEL(_IL)
0 _I III sY_/1, soft to mediumstiff, dry to moist,
I 857. silt, 15_ seq)entinitegravel, fill

- 3 o 9_06Hsg2 II III

SANDPACK 3 tO _ _I__L__

RMC Lonestor 8 _ BLACKWELL-GRADEDGRAVEL(GW)
4.00 - 20.30 I 2/16 8 0 5Y2.5/I, loose,wet,

• 2 100%fineserpentinitegrovelandcobbles,fill
4

- 7 0 , ft.

VERYDARKG"RA'fGRAVELLYSILT(I_L)
_I 5Y3/I, soft, moist,

_ 60-70% silt, 30-407. seq)entinite9revel,

SLOTTEDSCREEN "- 15 __
Schedule40PVC 3
(0.02IN.SLOTSIZE) 13 _ DARK GRAYCLAYEYC-RAVELWITHSAND (GC)
5.30- 20.30ft, 18 0 -_ I 5Y4/I,loosetomediumdense,wet,

I I 50_. well-gradedserpentinitegrovel, 15-20%
_ _ I well-gradedsand,15%cloy,10-15%.silt,

v - _ VERYDARKGRAYGRAVELLYSILT(ML)

- _ 60-80% silt, 20-40% well-gradedserpentinite

.: 4 20 i" \L'L gr°vel'

\ Serpentinitecobble at 16.2 ft.

Bottom of boring at 20.5 ft.

DRAFT

Log of Boring and Well Completion Delail: PA16MW18A _,,,
• Harding Lawson Associates Site Inspection - PA-16

..... = Enviro.... tel S_,_ Nov@ Station, Treasure Island, Hunters Point Annex
"__ " _ " _' SanFrancisco,California
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Logof Boring: PAISBO01
- Equipment:MgbileB-53 (HSA), 9.0 in. diam.

_ _ Date: 02/01/1991
_- _ _ _ o Elevotion:GS17.76 feet

o_ _ GEE= _ Eo Total Depth: 16.0 ft.

0
_-:-... ASPHALT

24 _ i_i:_!.'_.i
33 1 9105(3597 ".':.."Z_" OUVEPOORLYGRADEDSANDWITHGRAVEL(S°)

x .:3:'F;,7 15 5Y4/3, dense,moist,
7 X 65-75% fine to medium-groined sand, 25-30%
II X coarseserpentinitegrovel,somebrick
7 _ i fragments,fill
7 6
8 5 X DARKOUVEGRAYGRAVELLYSILT(ML)
8 6 _X 5Y3/2. mediumstiff, moist,

50 _Xyk,(k_' 60-70% silt. 20-25_ line to coarsegrovel.
trace sand and day, trace rootlets and

50 S x asphalt, fill
50 .q
15 6 x _) Color cbqngeto very dark gra_sh brown
10 X * (2.5Y3/2), increasingsandto 10_ b'oce

7 i " _) _gcnic material andwire at 5 ft.13 I I 9105(;598 o
15 10 x-__ ASPHALT
6 7
8 abundantwire with insulatedcoating
8
10 DARKGREENISHGRAYWELL-GRADEDGRAVELWITHSAND(GW)
21 10 5GY4/I, medium dense,moist,
10 70-75% fine to coarsegrovel, 15-20%
6 medium-grolned sand,trace to 7_ silt,
11 4 fill
31
25 15 -- wood debrisat 10.3 ft.
12 1
6 DARKOUVEGRAYPOORLYGRADEDSAND(SP)

5Y3/2, loose, moist,
85-90% fine to medium-groinedsand, trace
fine serpentinitegrovel, trace silt and
cloy, fill

Rootlet debris and grovel size piece
of asphalt from 12.5 to 14 ft.

DARK GREENISHGRAYSILTY GRAVELWITHSAND (GM)
5(;4/1, medium dense, wet,
60-65% well-graded fine to coarse gravel,
15%sand,15% silt, fill

.- Bottom of boring at t6 ft.
Boring .back filled with bentonite cement
9ro_t(2/I/91)

DRAFT

Log of Boring: PAI8BO01 _,,
Harding Lawson Associates Site Inspection - PA-18

Engineerincj and C13.... -- • --Environmental Services Naval Station, TreasureIsland,Hunters Point Annex
: : : _ "_ " SonFrancisco,California

' _J._ JO6 _R APPROV£D OA_ RE_t_J) DATE
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Log of Boring:PA18BO02
" Equipment.:MOBILEB-53 (HSA), 9.0 in. diem.
",o "_ _ Dote: 01/29/1991

__ _ _, v ,=, Elevation:GS1&.58feet

_ DE_ _ _ TotalDepth:125ft
C;, U'_Z n 03

0--

1613 ___->_>_o_I ASPHALT

18 0 9105H581 I ouvE GRAYWELL-GRADEDGRAVELWITHSAND(GW)
6 _ 5Y4/2, loose, moist,

22 60-70% grovel , 30-40% fine to
33 4 9105H582 I coarse-groinedsend, fill
10
5 )_ GREENISHGRAYSERPENTINITEBOULDERFILL
1 1 5 >

intenselyto doselyfractured
Deeplyweatheredfrom 1 to 1.7 ft.

VERYDARK GRAYISHBROWN POORLYGRADEDSANDWITH
SILT(SP-SM), 2.5Y3/2, mediumdense,moist,

60-80% fineto medium-groinedsend,

14 _ 20-40% s_t,_1
18 2 X
16 _ DARK GRAYISHBROWN POORLYGRADEDSAND (SP)

5 10 >_ 2.5Y4/2, loose.7 - 95-100% fine to medium-groinedsend,
18 ,_ 0-5% silt, fill
27
40 _ VERYDARK GRAYISHBROWI_CLAYEYGRAnd.WITHSAND(GC)
50 X 2.5Y3/2,loosetomediumdense,moist,

50%well-gradedgrovel with up to 5%
concrete,30% fine to medium-groined
sand,20%leon cloy, fill

DEBRIS ZONE

mostly brick and rock debris, fill

DARK GRAYSILTYSAND WITHCARAVEL(SM)
5Y4/I.loose,moist,
50-60% fineto coarse-groinedsend.
20-30% well-graded serpentinitegrovel,
20% silt, fill

-Trace chert end brick fragmentsot
7.5 ft.

DEBRIS ZONE

"-Drillingbolted due to OVAreadingsexceeding
10 ppm in the breathingzone.Bottom of boring

1 at 12.5 feeL Borina bockfilledwith bentonite
cement grout (01/'_9/91)

DRAFT

Log of Boring: PA18B002 ._,T_
Harding Lawson Associates Site Inspection- PA-18

... = _ . -E_,, .... e.to,S_v_. Naval Station, TreasureIsland, HuntersPoint Annex

..... : SonFrancisco,California
DRAV,_ _ I_BER ._PPROVED OAIZ REt,l_ DATE
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Log of Boring: PA18BO03
Equipment:MOBILEB-53 (HSA), 9.0 in. diam.

_o _ _ Date: 01/31/1991
__ o _, _ '_ Devotion:GS22.08feet

o_ _> __E= _ _ Total Depth: 20.0 ft

O--
ASPHALT

9

9 _ GRAYISHGREENWEIL-GRADEDGRAVELWIIHSAND(GW-GM)
13 O 9105Gsg5 _, 5G4/2, mediumdense, moist.
7 _ 70-75% fine to coarse serpentinitegrovel,

20 15%sand, 10%silt, fill
12 )
13 DARKREDDISHBROWNSANDYSILT(ML)
10 5 ) 5YR3/2, medium still, moist,
8 55-65%silt,20-25%sand,5-10%fine
8 - serpentinitegrovel,fill
16
10 SERPENTINITEBOULDERRLL
21 40 9105GSg6 moist,
,32 No recoveryfrom 2.5 to 5 it.
5

18 2 STRONGBROWNSILTYSANDWITHGRAVEL(SM)
25 7.5YR5/8, medium dense,moist,
7 10 -- 55-65% fine to m_ium-greined send, 15-25%

20 2 fineto coarse grovel,15%silt, fill
4O
II - STRONG.BR0WNCLAYEYSAND (SC)
24 7.5YRS/8,mediumdense,moist,
50 3 55-65Xfinetomedium-groinedsand,
15 20-25% cloy, 10-1.5%silt, fill
29 0
40 STRONGBROWNPOORLYGRADEDSAND(SP)
14 I 7.5YR5/8,dense, moist,
36 15- 85-90% fine to medium-groinedsand, trace
50 to 7%silt. tracedo)', tracemetaldebris,
12 fill
34 0
38 "_.'| Iroce silt, no cloy of 13 ft.
18 0
28
41
8 Wetfrom18.5to19ft.

t7 ii!24 O 20
Bottom of boringof 20 feet. Boring
bockfilledwith bentonite cement grout
(0'13'190

DRAFT

Log of Boring: PAISBO03 _,,
Harding Lawson Associofes Site Inspection - PA-18

Engineeringon_ 015: : : . -E_,_.... _to, S_ Naval Station, TreasureIsland, HuntersPoint Annex
-" = :_ " _ SanFrancisco,California

DRA',*,_ _ N_JWBER _ROVED DAIE REV_Sr__O O_.I£
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Log of Boring: PA188004

Equipment:MobileB-53 (HSA), 9.0 in. diam.Eo. Dote: 01/29/1991
v _ __ Devotion: GS20.25 feet
< E E _ E° Total Depth:14.0 It.o

0
o - ASPHALT

7
12 0 9105H579 OuVEWELL-GRADEDGRAVELWITHSAND(GW)
s :.::.,-:., sY4/S,Dose.moist.

14 .;'c:.c'.>:.... 60-70% subangulorgrovel,30-40_. well-graded
30 0 _ fine to coarse-groinedsend, Fdl
11
12 VERYDARKGRAYISHBROWN SILTWITHSAND (ML)

:.! 20 O 5 // tOYR3/2, stiff, dry,
:i:!:: 4 V/ 70-90% silt, 10-25% fine to medium-groined: 7 0 sand,0-57, subroundedfinegrovd, trace

9 1 9105H580 7_'// wood fragments, fill

5 _/ Increasesandwith depth

10 /_o_/. .,

14 0 VERYDARK GRAYISHBROWN POORLYGRADEDSAND (SP)
10 2.5Y3/2,loose,moist,
23 0 90-100%medium-grainedsand,0-I07.silt
17

3 tO C) BLACKGRAVELLYLEANCLAY ((3_)
4 0 5'(2.5./2, mediumstiff, dry,
7 70-80% cloy, 20-307. grovel, fill

, ;t:11 O _-w-_" GRAYISHGREENLEANCLAY WITHGRAVEL(CL)
27 5(34/2,stiff, dry,
6 _"_'_ 80-90_ cloy, 10-20F=grovel,fill

18 0 f#-.C_i DARKGREENISHGRAYLEANCLAY (CL)
5G4/I, medium still, dr,y
95-I007, cloy, 0-5% sill., fill

Loose,very fine-groined send lens
at 7.9 ft.

GRAY WELL-GRADEDGRAVEL(GW)
7.5YR5/0,dense,dry,
mostly serpeatinitegrovel,fill

GRAYISHGREENSERPENTINITE
5Gq2,
deeplyweatheredbedrock

Bottom of boring at 14 feet. Boring
bockfilled with bentonite cement grout
(01/30/91)

DRAFT

Log of Boring: PA18BO04
Harding Lawson Associates Site Inspection - PA-18 _'_

"_ ...... EnvironmentalS_,,i_, Naval Station, Treasure Island, Hunters Point Annex
..... - SanFrancisco,California
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Log of B_ing: PA188005
Equipment:MOBILED-S3 (HSA),9.0in.diem.-_ _ -- Dote: 01/28/1991

"_- ,_ ,u _, v ,_ Devotion: GS18.86 feet

< E° E _ E Total Depth: 17.0 ft.

0--

19 0 9105G585

12 x/ .... \ GRAYISHGREENSILTYGRAVEL(C.,_)5 _-_ -" 5G5/2, medium dense,moist,

8 2 2_,/i../ _ 60-70X fine to coarse angularseroentinite18 _ :_"_'.2. grave/,15-20%silt, 5-10% son& fill8
8 20 9105G586 _ _:' YELLOWISHBROWNCLAYEYSAND(SC)

10 5 ,X// 10YR5/8,medium dense,moist,
9 __// 65-70% fine to medium-groinedson&
]6 1 _ _ , 15-20%clay, [race silt, fill

26 _).

7 VERYDARK GRAY POORLYGRADEDSAND (SP)
19 1 ," ( IOYR3/1,loose,moist to *et,
20 i o 100%fine to medium-groinedsand, fill
7 f

v_: C DARK OUVE GRAY LEANCLAY(CL)9 _ ,, ._,It 5Y3/2, mediumstiff, moist,
7 lO _1 I II 85-90F, clay, 10-15%silt, trace metal wire,
9 1 _ ''q trace root material, fill

! GRA SHGR .S R ENn.,CO  LE
7 I I[% 5(;512,mediumdense,moist,
7 _IXV 80-90%serpentinitecobbles,10-2OR

, ,IIi.otb.eds,,tymot.,olf,,
23 _ W;_'j DARK GRAYISHBROWN GRAVELLYSILl(I_L)6 10YR4/2,mediumdense,moist,
6 2 15 _2,-; 65-75% silt, 20-30_ fine grovel,trace

5 2 DARKOUVEGRAYSILTYGRAVEL(GM)
6 5Y3/2, medium dense, moist.

55-65% serpentinitegravel, 20-25?, silt,
trace day, fill

5-1OF,white powderynodulesfrom
11 to 12.5 ft.

BROWNCLAYEYSANDWIIHGRAVEL(SC)
7.5YR4/4, mediumdense,moist to wet,
50-55% fine to medium-groinedsand,
15-207. cloy, 15-20% serpentinite grovel,
trace silt, tilt

BROWN S}L'P/GRAVELY_THSAND (C,_)

I_ 7.5YR4/4, loose, wet,- 55-65% coarse serpentinitegrovel 20-25%
silt, 15-20_ fine to coarse-grainedson&
fill

Bottomof b_ingot 17 feet.Boring
backfilled*ithbentonitecementgrout
(01/29/91)

DRAFT

Log of Boring:PAI8B005 e_,_
Harding Lawson Associates Site Inspection - PA-18

. . . _ • ,_ Environmental Services Naval Station, TreasureIsland, Hunters Point Annex

,=: : _- _" SanFrancisco,California
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Logof Boring: PAI8BO06
- Equipment.:MOBILEB-53 (HSA). 9.0 in. diam.

"_ _ Dote: 01/29/1991
__ _ _, v o, ElevoUon:CS23.93 feet

_ E E __ _ Totol Depth: 17.5 ft.
CO 0 (./'> Z _ ¢./'1

0

V> \ ASPNAtt2 //
17 0 9105(3587 // VERYDARKGRAYLEANCLAYWlll-ISAND(CL)

/// SYR3/1,mediumstiff, moist,5
7 0 // 60-65% clay, 15-20%silt, 15%fine-grained
22 // _sond, troce rootlets, fill
11 0 /'/

24 _".','.._'_'=_ Brick from 3.5 to 4 ft.43 5 -- ":'":'
8 ...... " STRONGBROWNPOORLYGRADEDSAND(SP)
19 0 _,'-_.'. 7.5YR5/8, dense,moist,
26 .......... _ 90-95Y. fine to medium-groined sand, trace
11 i._.".'_.__silt and cloy, trace block rootlets, fill
23 I 9105G588 .......
40 ....... Increasingsilt to 5%of 6.5 ft.
it ,:::;:.'-;."
24 0 ......
50 .... "'
10 __ :.?.;.t
38 2 !!:.':.-_,i
5O _
11 OUVEPOORLYGRADEDSANDV,'_THCLAY(SP-SC)
21 0 5Y4/3, dense, moist,
33 85-90% fine to medium-groinedsand,
7 _ "_ I0_ day, trace silt and fine grovel, fill15 0 \
19 * *_ OUVECLAYEYSAND(SC)
6 ...... 5Y5/4, medium dense,moist,
11 0 15 ..... i--k 75-85% fine to medium-groinedsand,15-20%

1435 ....__...r\_ clay, trace silt, fill
_I \ Increasingcloy to 40%ot 15 ft., trace

50

8 0 ,,_,_,,_ \ fine grovel25

OU_ SANDYFA_CLAY(OH)
I\ 5Y5/4, stiff, moist,
I\ 50-55% clay, 40-45% fine to medium-groined
_\ send, trace silt, trace coarse _eft grovel,

1 OUVESERPENIINITEBEDROCK
I week,
I moderatelyfractured, little weofhering,

moist along fractures
Bottom of boring at 17.5 ft.
Boring.bqckfi!led.with bentonite cement
grout (I129/91)

DRAFT

Log of Boring: PA18BO06 ,,..=
Harding Lawson Associofes Site Inspection- PA-18

C18EnvironmentalServices Naval Station, Treasure Island, Hunters Point Annex
: " : _ -": Son Francisco,California
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Log of Boring: PA'tSBO07
- _ Equipment:MOBILEB-53 (HSA), 9.0 in. diem.__ _ Date: 01/28/1991
_" _ --_ ._ --__ Devotion: GS23.12 feet
_o _ E a _ E "(ot(}lDepth: 16.8 ft.

0
/ , k ASPHALT

14 / /

24 0 9105G589 STRONG.BROWNSANDYLEANCLAY(CL)
6 _ 7.5YR5/8,stiff, moist,
I1 0 60-65% cloy, 30-35% fine to medium-groined
16 ..... son&fill
5
7 0 STRONGBROWNCLAYEYSAND(SC)

_ 7.5YR5/8,medium dense, moist,
16 5 - - " \ 70-75_. fine to medium-groined send,15-20%
5 \clay, trace silt, fill11 O .....
27 ..... k__
5 Colo_change to olive brown(2.5Y4/4)
16 0 9105G590 -_-
33 _ _ ot5It.

6 _ OUVESANDYFATCLAY(CH)13 O 5Y5/4, stiff, moist,
28 _.,_ -_k 60-65X cloy, 25-30_ fine to medium-grained

5 lO _ \ send. fill

12 0 \
2S OUVE FA'fCLAYWITHSAND (CH)
7 -'_ 5Y5/3, medium stiff, moist,

15 0 \75-807, cloy, 15-207, send, fill
21 k_
4 Trocefine grovelot 11 ft.
t0 O ////

3 Increasingsandto 25get 14ft.
7 0 115_.
18 r "

16 _'_ DARK GREENISHGRAYSERPENTINITEBEDROCK
29 0 _ week,

moderotely frectured, little

50 _ moistelongfrocturesweathering,

Bottom o_ borin9 ot 16.75 ft.
Boring bqckfi!ledwith bentonite cement
grout (t/29/91)

DRAFT

Log of Boring: PA18BO07
Harding Lawson Associates Site Inspection - PA-18 ,_T_

...... EnvironmentolServices Naval Station, Treasure Island, Hunters Point Annex
" , ; _ _,"_ SanFrancisco,Colifornio

D_AW_N _ NI.._O£R I_P_IOVED _ REVISI_I) DATEGDT 18659,519.02 91



Log of Boring:PA18MWOSA
- Equipment:M.OBILEB-53 (HSA), II.0 in. diem
_o "_ _. Dote: Ol/31/1991
"_ v°- __ _ --_. Elevation:GS25.12 teat
o_' X o=EE _ E Total Depth: 28.5 ft.

aT, <D u'_ :;r- C_ 'J_

c..,s,.0o.

BOREHOLE ---"-----'- _-k_
H.O0IN. DIAMETER 50 7 -J I-,\ OUVEWELL-GRADEDGRAVELWITHSAND(GW)
GROUT .----- "- 6 I \ \ loose,moist,

Portland T_peI-II 10 - Ik\ 60-70% subongulorto subroundedgrovel, fill

0.50 - 6,00 ft. 15 0 91051-1585 _J>'5"/_-I_ -

5 P_-_f--- --
BLANKCASING / : 7
4.00IN. DIAMETER B O 5
0.50- I0.00ft. 5 I _ GRA_--SH-_E_PO-ORLYGRADEDSAND WIIHCLAY(SP-SC)

B o //'.I \ 5G4/2, mediumdense,moist,

26 I" i_ \ 80-90% fine to medium-groinedsand, 10-20%

BENTONI]£SEAL 4 I I \ le_n clay, 0-5% poody-_'oded line rounded
Pellets 15 0 I '_ grovel(somecflertl,fill
6.00- 7.80ft. 28 I

6 I GRAYISHGREENCLAYEYSAND(SC)
14 I 5G4/2, dense,moist,
331 0 910SH5_6 I t _6-'70%veryfineto fine-g_oinedpoo"y
6 1O I I graded sand, 20-40% leon cloy, 0-10% poorly

2217 0 k _ce chert,fill
8 ....... I \ GRAYISHGREENPOORLYGRADEDSAND WIIHCLAY(SP-SC)19 0 _I_IZ";'_:'" 5(;4/2, dense, moist

28 '._'-__.*_iI _ 85-90% very fine to fine-groined sand,

7 ....->,- 10%day, 0-5% poorly graded very fine
35 0 ..... "" serpentinitegrovel,till
50 _:.,,,-:
7 :::<.,'?'..;OUVE POORLYGRADEDSAND(SP)

SANDPACK ,.38 0 15 -- !i;':_:iT;_ 5Y4/3, mediumdense, moist,
RMCLonest<lr_2/16 45 ,,.......:__ 95-100% fine to medium-groinedsand,
7.80- 25.00it. 19 """.... 0-5%silt,fill" 50 O ::"::<

17 ".....
50 0 ,,:..,...,
10 ' '_'"'-'
,35 0 -_..... !_ Color change to olive gray (5Y4/2)
44 ":":_;-I_\ot 18 It.

•! - _.,,..P.,kx__
SLOTTEDSCREEN "- 20 "I.• i\\ Colorchangetoolive(5Y5/3)and
Schedule40 PVC '- /./.[ \\wet at 18.5 ft.

(0.02 IN. SLOISIZE) ii- ...... I, \_-\ Color change to yellowishbrown

I0.00- 25.00ft. :"-/i ... _ 1B.Bft- -i: /'/"
= - .: 15 ;. ; LIGHTOLIVEBROWNPOORLYGRADEDSANDWITHCLAY
,_- - 21 0 . . (SP-SC), medium'dense, moist,

- '-, 331 90% fine to medium-groinedsand, 10%day,
: - ,. fill
: :" 25 " _

LIGH'[OLIVEBROWNPOORLYGRADEDSAND(SP)
T'"_'!',_ 2.5Y5/4, veryloose,wet,

36,5 :]?l:]il\ med om- ro nedseed,,,
39 .... LIGHTOLIVEBROWNPOORLYGRADEDSANDWIIHSILT

SoP-SM),2.5Y5/6,mediumdensetodense,moist,

% fine-groinedsand,10% silt
Bottom of boring at 28.5 ft.
Boring beckfilledwith bentonite chips
from 25 to 28.5 ft.

DRAFT

Log of Boring and Well Complelion Delaih PA18MWO8A ,_
Harding Lawson Associates Site Inspection- PA-18

0" C20EnvironmentalServices Novel Station, TreasureIsland, Hunters Point Annex
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Log of Borinq: PA18MW09A
- Equipment:MOBILEB-53 (HSA), 11.0 in. diam.
'_ _ _ Dote: 01/30/1991
"_ _ _ _ _ o Devotion: GS18.03 feet
o_ "< _ IE --_ _ Total Depth:25.0 ft.

cz}Z (::3

CHRISTYBOX _ , _] 0 -- _,,,j,, ASPHALT

ORO11.00IN.OIAMETER 6
7 WELL-GRADEDGRAVEL(GW)

GROUT _ " 14 O 91050591
PortlandTypeI-II S bose rock7

1.00- 5.00ft. / 14 0 \ STRONGBROWN POORLYGRADEDSAND (SP)

BLANKCASING -- 6 _ I_ 7.5YR4/6,mediumdense,moist,4.00 IN. DIAMETER _ 9 0 5 -- _I_ 85-90_, fine-grainedsand, IOV_fine to coarse0.50 - 10.00 ft. x 7 grovel,trace brick fragments,fill

.5 0 OUVEGRAYGRAVELLYSILT(Iv(L)
x 14 5Y4/2, mediumstiff, moist,

Pellets _ 7 _45-,50% sift, .:30-35%fineangulargrovel.

5.00- 7.00 ft. : 13 0 E:_I,I fl 15-20% cloy, fill

,5 OLI_ GRAYSILTYGRAVEL(GM)
10 0 5Y4/2, mediumdense, moist,
8 ,0 _ I{_ 50-55X fine serpentinitegrovel,30-35%
4 _ Ol i. silt, 157,day, fill5 0
6 Increasinggrovelto 60-65% at 6 ft.
5
6 1 91050592 Colorchangeto strong brown(7.5YR5/8)
7 at 9 ft.
3

li\ OUVE GRAYGRAVELLYFAT CLAY(CH)5 0
7 _\ 5Y4/2, medium stiff, moist,

SANDPACK 6 15 IJ _ \ 45-50% cloy, 35-40% fine to coarse grovel,
_\ 10-15% silt, fillRMC LonestorI_2/16 7 O _.....7.00 - 25.00 it. 6 _ r, n

7 LIGHTOLIVEBROWNGRAVELLYSILT(ML)
5 _ --- 2.5Y5/6, mediumstiff, moist,
4 - = - 40-45% silt, 30-35% fine to coarse grovel,

15-20%sand, fill

YELLOV_SHBROWNSILTYGRAVEL(GI,/,)
|_-" IOYR5/8, mediumdense, moist,

SLOTIEDSCREEN 20 60-65Z coarse grovel, 15-20% silt, 10-157,
.3 sand, fill

Schedule40PVC .3 0 vi_(0.02 IN. SLOTSIZE) - _ _ __,
'" 3 C_l,1"1".,I OUVE GRAYGRAVELLYSILTWITHSAND (ML)tO00 - 25.00 ft. :.

_ 5Y4/2, soft, wet,
35-40% silt, 20-25% fine to coarse grovel,

.: _ : :- 20-25% sand, fill

•..: 3 __.................OUVEGRAYWELL-GRADEDGRAVEL(GW)
• 2 0 ,=.:-.-,_ 5Y4/2,mediumdense,moist,

," 2 25 y,II"-','- 80-85% coarse grovel,5-10% silt, trace
sand, fill

DARK GREENISHGRAYWELL-GRADEDSAND (SW)
504/I, loose,wet,
90-95% fine to coarse-groinedsand, trace
fine groveland silt, fill

DARKGREENISHGRAYWELL-GRADEDGRAVELWITHSILT
(_W-C,IvI),5G4/I,loosetomediumdense,wet,
-8.5%finetocoarseserpentinitegravel,

10%silt, 5-10% sand, fill

DARKGREENISHGRAYPOORLYGRADEDSAND(SP)
5B4/I, loose,wet,
85-90% fine to medium-groined sand,
.5-7%shell fragments, trace to 7%silt

Bottom of boringat 25 ft.

DRAFT

Log of Boring and Well ComplelionDelail: PA18MWO9A
Harding Lawson Associafes Site Inspection - PA-I8

_'ngineering °ne C21

..... Envi ...... to, S'-_, NavalStation, TreasureIsland, HuntersPoint Annex
: " : _ -" :- SanFrancisco,California
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Log of Boring: PAI8BOIO
--_" Equipment:MOBILEB-53 (HSA), 11.0 in. diem.

o _ _ D01e:01130/1991
v _ _"_ __ Elevation:0521.45 teat

o_ X EeL o_ _E TatolDepth: 15.5 ft.

0 -- __r-..,_,,_,_ ASPHALT

14 ....... IL _14 'STRONGBROWN.gUY SAND(SM)16 0 9105(;593 [] l:t:l
17 Z._._'_. [| \ 7.5YR5/8,medium dense, moist,
23 .... I| \ 75-80% fine to medium-groined send,
26 __"I ',3" i| \15% sill, trace cloy, fill
7 E_I:I:I'I II L.

1,3 0 ....... _ Serpentiniteco_blein shoeof sompler.19 5 --_ no recoverytram 2 to 3.5 ft.

K
4
12 O STRONGBROWNSANDYLEANCLAY(CL)
28 7.5YR5/8,mediumstiff, moist,
7 _._ 50-55_ cloy, 35-40% fine to medium-groined

18 0 9105(;594 _ sand, ,5-I0_, silt, fill

4O
STRONGBROV,N POORLYGRADEDSANDWITHCLAY(SP-SC)
7.5YR5/8,dense,moist,
80-85_, fineto medium-groinedsand,

8 tO..... _10% day, 5-t0_ s_t, fill

21o !\
40
8
23 0
35 _ _ GRADEDSAND(SP)
8
14 0 send, trace

8 o )
19 - i

_'5o0 ,5 __._, ,_\ li_"do,.traces,,t.t,ecet.no_re_,
|

uco_rse se_entinite 9ro_,

silt. fill

!_E;NISH CRAYSERPENTINIEBEDROCKr fractured,little weathering

Bottom of boring at 15.5 ft.
Boring.backfi!ledwith bentonitecement

._ g_o_t(i131191)

DRAFT

Log of Boring: PA18BOIO ,_.
Harding LQwsonAssociates Site Inspection- PA-18

.... C22: : : -- • --Environmental Services Naval Station, TreasureIsland,Hunters Point Annex

] : ] _ " ] SanFrancisco,California
DRAV,N _ NUMBER _ROV£D DAI_ RE'vlS_D O_.T[

ODI- 18639,519.02 8/91
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APPENDIX D

DATA VALIDATION REPORTS / :_

D.I.0 INTRODUCTION ................

The following QA/QC Data Review Summary reports, prepared by PRC

Environmental Management, Inc., present the results of analysis of laboratory holding

times and QC samples for each laboratory batch number, Laboratory QC results

evaluated consist of blanks, matrix duplicates, matrix spike/matrix spike duplicates

(MS/MSD), method blank spike/method blank spike duplicates (MBS/MBSD), and

surrogate spikes.

The sample results and supporting QC sample results were analyzed in

14 laboratory batches. Lab batches 6090, 6116, and 6065 include groundwater samples

and field, trip and equipment blanks. Lab_batches 5888 and 6008 include only

equipment and trip blanks. Lab batches 5849, 5863, 5887, 5918 and 5919 contain

analyses for soil samples from PA-16, and lab batches 5957, 5975, 6009 and 6021

contain soil samples from PA-18.

D.I.1 Data Qualifiers

The analytical data have been qualified and appear in Tables 9, 10, 12, 22, 23,

and 25 with both laboratory-assigned qualifiers and qualifiers assigned during the

"cursory"_.validation process. The first qualifier in the sequence is one of the

four pi'ojec( assigned qualifiers A, J, U, or R. The four qualifiers imply that the data

is: (1) acc6pted and considered accurate (A), (2) considered qualitatively accurate but

quantitatively estimated (J), (3) undetected at the concentration presented (U), or (4)

unusable and rejected (R). Following the project qualifier, either a back slash (/)

B17407-H D-1
September 6, 1991



and/or numerical characters (e.g. 123456789) followed by back slash (/) or no back slash

appear. The numerical characters relate to the preceding qualifier assigned during the

data validation process. Qualifiers appearing before the back slash are yalidation

assigned qualifiers qualifiers presented after the back slash are la_ratbry '_signed

qualifiers. Explanations of the individual qualifiers appear at the end of the data tables.

The following are presented as examples.

10 A: The value 10 is accurate and ac¢6ptable.
J ,: i

I0 J: The value is considered an estimate because its quantification is
below the CRDL (CLP inorganics)or the CRQL (CLP organics).

10 J2: The value 10 is considered estimated because of the defined
meaning of the "2".

10 J23: The value 10 is considered estimated because of the defined

meaning of both the "2" and the "3".

10 J23/*N: The value 10 is considered estimated because of the defined
meaning of both the,"2" and the "3". The "*" and the "N" are
laboratory assigned qualifiers.

10 UIJ23/*N: The value 10 is considered undetected because of the defined
meaning of the "1". The information encoded in the "J23"

....qualifiers applies to the data but takes lower priority to the
......information encoded in the "UI" qualifier. The "*N" are

_,' lab0rat0'?y assigned qualifiers.

10 UIJ23/J*N: The Value 10 is considered undetected because of the defined
meaning of the The information encoded in the J23 qualifiers
applies to the data but takes lower priority to the information
encoded in the "UI" qualifier. The "J" and the "*N" are laboratory
assigned qualifiers.

BI7407-H D-2
September 6, 1991



D.1.2 Cursory Validation QA/QC Data Review Summaries amJ Reports

The following reports, prepared by PRC Environmental Management, Inc.,

the results of a cursory review of laboratory holding times and."QC samples forpresent

each laboratory batch number. Based on these reviews, qualifiers were assigned as

described above. ............

D.1.3 FulI-CLP Validation QA/QC Data Review Summaries and Reports

The following reports, prepared by PRC Environmental Management Inc. present

the results of a "fulI-CLP" review for 10 percent of the samples collected. Based on

these reviews, qualifiers were assigned as described above.'

B17407-H D-3
September 6, 1991
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QA/QC DATA REVIEW SUMMARY

1.0 QA\QC Narrative

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc.
QA Reviewer. Thorsten Anderson, "PRC --'
Review Date: May 22,1991

Batch No.: 9105H583 (NET Nos. $888 and 6008)
Sample No- 9105H583, 9105H554, 9106H597, and 9106H598
Analyses: Volatiles, semi-volatiles, pesticideslPCBs, metals (including molybdenum), cyanide,

TPH diesel, TPH gasoline, oii and grease, and pH

Collection Date: January 31 and February 7, 1991
QC Criteria Reviewed: Holding time, labor_tory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blind spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I. Due to holding time problems, the results for the following anlyles are considered estimated (J)
and usable for limited purposes only.

" Cyanide in sanple 9106H598
- TPH gasoline in samples 9105H583 and 9105H598

The technical holding times were met for all analyses except cyanide and TPH gasoline.
Cyanide was analyzed in sample 9106H598 fifteen days after collection. TPH gasoline
was analyzed in samples 9105H583 and 9106H598 eight and nine days after collection.

2. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (UJ) and usable for limited purposes only.

" Methylene chloride in sample 9106H597
bis(2-ethylhexyl)phthalate in sample 9106H598

Methylene chloride and acetone were found in one volatile laboratory blank at
concentrations of 3.6 #g/L and 6.3/_g/L, respectively. Bis(2-ethylhexyl)phthalate was
not found in the semi-volatile laboratory blanks, but is considered a common laboratory
contaminants. Aldrin was found in the laboratory blank at a concentration of 0.039/_g/L.
No aldrin or acetone results were qualified because they were not detected in the samples.
The quantitation limits for the samples listed above may have been raised according to the
blank qualification rules.

3. Due to accuracy problems, the results for the following analyte are considered estimates
(J) and usable for limited purposes only.

• Thallium in samples 9105I-L583 and 9106H598

The matrix spike recovery for thallium was 68.2% (75-125% QC limit). The sample
results are biased low for thallium.



The matrix spike and blank spike recoveries for selenium were above the QC acceptance
limits, but the samples were not qualified because the sample results were non-detected.

4. Due to precision problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

- Antimony and zinc ih samples 9105HY83 and 9106H598

The relative percent differences of antimony and zinc were 126% and 113% (20% QC
limit) in the matrix duplicate sample.

5. The following problems were observed with the matrix spike/matrix spike duplicate
(MS/MSD) samples and the blank spike sample.

• Low recovery of 8% and poor RPD of 165% for 4-nitrophenol in the semi-volatile
MSD sample

• High recovery of 135% and poor RPD of 118% for pentachlorophenol in the
semi-volatile MS sample

• High percent recoveries of 122-149% for gamma-BHC, aldrin, dieldrin, endrin,
and 4,4'-DDT in the pesticide/PCB MSD sample

• High percent recoveries of 160-166% for endrin in the pesticide/PCB MS/MSD
samples

• High recovery of 160% for endrin in the pesticide/PCB blank spike sample

These semi-volatile and pesticide/PCB spiking problems are not expected to affect the
sample results because of acceptable surrogate recoveries.

6. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



2.0 REVIEW OF HOLDING TIMES page, _ ot_L_. "
ORGANIC CLP ANALYSES

Laboratory _ _r ANALYSIS AND EXTRACTION DATE/HOLDING TIME(S)
SampleDeliveryGroup._l 05 H _'_ CLP SOC CLPPestlcides/PCBs
QA Reviewer/Fi.rm 3 P,lf I_--£ (soil:extract 14 days (soil:extract14 days
Review Date _l"b_°tt i analyze 40 days analyze40 days
Sample Matrix I I_2_/._, water:extract 7 days water: extract 7 days

CLP VOC analyze 40 days) analyze 40 days)

" _ Sample Date (14 days for soil and water) Extract _ze Extract......_.

'11". m

m

m

m

m

• = HoldingTimeexceeded
Nole:allholdingtimesindays



2.1 REVIEW OF HOLDING TIMES Page__" of I (p,
INORGANIC CLP ANALYSES

Laboratory _ _"'["
SampleDeliveryGroup_@_0_/-_'_3 ANALYSISDATE/HOLDINGTIME
QAReviewer/Firm "l_/tJ99..(.
ReviewDate 9 _'Z'Z_I
SampleMatrix_ _

CLPMelals[1] CLP Mercury CLP Cyanide
Sample Number Sample Dale (6 monlhs) (28 days) ,, (14 days) ,

_to5 H';_3 /-3(-,')1 ?-I_-'}1,.,-'_'3--2_--'_ _--z_-_.,,i ' _,.-o_-_ } ..
qlo5 _.s_4 - "_I*-'_( ' tj_ .-------_- ,,

= i .i i i

'_10_ H 5't"/ "2- o7-':}1 HA. 7

..tito(,,H%gg. '2-07-°11 3- I 3-':11 -_ _-I"/-Cll _ t-ql "z.- .z._.,_l "_c,_
, ii HI i i , i | i H

' ' , .,,I I J ....

I I IIII I t

H I I |11

,,I Jl I

, I I I ,11 • III I I

I , , I |1 I I •

| I I . I I I III , , .

H I ,I I I III I

li nl I _i j i* i I i I II l i i

II I I I =' " I , I Ul I t d .|

' I

[1]=IncludingMolybedenum
",, HoldingTime exceeded
Note:allholdingtimesindays
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2.1 REVIEW OF HOLDING TIMES Page:._ >, of,, I (# ,,
non-CLP INORGANICSANALYSES

Laboratory _ tJ_ '_ ANALYSIS DATE/HOLDING TIME
Sample DeliveryGroup__;'_ _
QA Reviewer/Firm "_t _IKC,
Review Date '_-'zz _°l_ ChromiumVI

Sample Matrix U,)0_ soil:7 daysforextract;
Chloride Nltrate.N Sulfate o-Phosphate pH 24 hoursanalysis I"DS

SampleNumber SampleDale (28days) (48 hours) (28days) (48 hours) (72 hours) water:24 houranalysis (7dalts)•. "-..... .......... .'...... .....
_., '_(osHs_4 ,, I-_1-'tl -'_.-..._ ........ _,,^,, _.

_, .910bt't£9'_ "3 -oq -Cl_,. _. 2-0"7--'_1 , _,
i i =l ii = i i

i • f • i =l i ii i i i ..,.

i i ,i . m , i i i i i i I |

,i ,,, i ,,, =, , , .....

,,. ..

=l H I i i i ii i J

ii ii ,i i i, i i i i i i i i _ ii I

°.

",, HoldingTime exceeded
Note: all holding times in days.



t

2.3 REVIEW OF HOLDING TIMES " page 4" ot IG,
non-CLP ORGANICS ANALYSES

Laboratory h}F_..1_ ,, •
Sample Delivery Group _f 0_ I_¢_,,_ ANALYSIS AND/OR EXTRACTIQN DATE/HOLDING TIME '

QA Reviewer/Firm "1/:1{t_E.(..
Review Date q-"L'z-_l TPH.Diesel

SampleMatrix ._J_,_. TPH. Gasoline (14 days extract,
8010 BETX. 8020 (7 days water, 40 days analyze OII and Grease

t Sample Number Sample Date (14 days) (7 days) 14 days soil) Exlracl Analyze (28 da_s1I _ i_=_H5_,S L.-3I-_l _ 2-_-_ 2_o4.'_ 2-0{,-'_12-05-_/
\_ 91o5 H'5_,4 a-3t-ql ..... _ _A - , ¢,,
\ , qto_ 5_17 a-o7-_I "-"_ NA -- .-'_,, '

,,|,, _. H , m i,|

||, • • ,,

,H H , , ,| , , , • H,

=1

,. ,, ,, ,

,= , , |,,

"= Holding Time exceeded
Note: all holdingtimesindays.



3.0 L,-,BORATORY BLANK REVIEW Page _" of I (D
CLP VOC

Laboratory _ _}EI" ADJUSTED AND QUALIFIED SAMPLES

Sample DeliveryGroup _10c_3
QA Reviewer/Firm T'I_ f E,(," -
ReviewDate _"Z3.-_ '

Sample Matrix . Wo_ ='1t 0 _ H c;,_
Sample Number Sample Number Sample Number SampleNumber SampleNumber

Lab. BlankSampleNumber Concentrallon 5 or 10x
& detected analytes (ug/1) Value (Old value/New Value) (Old value/NewValue) (Old value/New Value) (Oldvalue/NewValue) (Oldvalue/New Value)

- _'17_z /_e _ !#_-e_l ..... , ....
,, i i

ill i H ji i i i i i

i _1 i ii i i Hi

• •
ii i i i i ii

i i i HH I ....

I I I I _

• _ ,, ,, , ,,



_"_.'_'_!'""T__"-t" -'-__'_.Y'_,-"_

3.1 LABORATORY BLANK REVIEW Page _ :o# I(_
CLPSOC

Laboratory _.T .
SampleDelivery Group .l_I0_H,'_'_ ADJUSTED AND QUALIFIED SAMPLES

QA Reviewer/Firm "_i PILC
ReviewDate ¢__-'ZJ_t

Sample Matrix, '_ , _[ t)/a_, '_
Sample Number Sample Number Sample Number Sample Number Sarl_e Number

Lab. Blank Sample Number Concentration 5 or 10x
& detected analytes (ug/1) Value (Old value/New Value) (Old value/New Value) (Old value/New Value) (Oldvalue/New Value) (Oldvalue/New Value

i , II i =l |

- t3 tOo,v_cfec) ............... ....
,.

....... ..............
....... I .i ,.. ..i .,. .- ,- -, , • ,,,

• i i = • i i i ii i m. , • =,

i Ill Ill fill I I I I I I ill

I II IIII I I I I II II III I I

i i i i =,

i ,. . .,., ., _, .

,, . i.. .. .

.,, i | m I m



s

3.2 LABORATORY BLANK REVIEW Page. "_ of l
CLP PESTICIDES/PCBs

Laboratory _ _T ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup ¢_(0_!{ _'_3
QA Reviewer/Firm T_[ F'£,C
ReviewDate _-'7.'7.-_ll '
Sample Matrix l W0_

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab. BlankSample Number Concentration 5 or 10x

& detectedanalytes (ug/1) Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue_q_ewValue) (Oldvalue/NewValue)

•, ,_ I

- 17o

|, I == |,

..

i u i . , , | i i i

I|, , . ,, , =, i i

J ......

[ i i

i i I ....

,, , ,, i H| i i i i

| i| , ,, , i= i i ,| i . i

J, ,, w i ii I , , i .|l

. I iJ_ . I i



3.3 L..c}ORATORY BLANK REVIEW Page ___of _._,
CLP INORGANICS

Laboralory _ I_"T"
SampleDelivery Group _1/2_t_'_"_ " QUALIFIED SAMPLES
QA Reviewer/Firm "I_II;'IZ.C
Review Date ¢J_"_-"ll'-
Sample Matrix _..

I

LABORATORY BLANK Sample Number Sample Number Sample Number Sample Number sample Number
SAMPLE NUMBER Blank Blank IDL

&detected anal_es TYI:_[1]Concentration Value/Qualllior Value/Qualifier ValuelQualiller . Value/QualHler Value_ual_r
[

--"_-_'_Q........

- _'.r__S ........... i :ll i i

-"3 1_:'-+ , t)
a_l__tae _ _0_r_,_a_.......'........... ' .....

,.

i II j .... II _ I r

I _1 | _1 | I I

[1] - laboratory blank, e.g. ICB,CCB,PB,elc.



3.4 LABORATORY BLANK REVIEW Page _ o! {_ '
NON-CLP ANALYTES

Laboratory, _l-
Sample DeliveryGroup d_10_H_ QUALIFIED SAMPLES

QA Reviewer/Firm, ,'T_Irl_Review Date _'-'2Z-_l_

Sample Matrix _

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
BLANKSAMPLENUMBER Blank Blank

&detectedanalytes Type[l] Concentration Vatue/Quallfler Value/Qualifier Value/Qualifier Value/Qualifier ValUe/Oualnler
i I .i ,,

-_1"/40 ..........
Oil .Grea_ ..... Y_ po "1 i i

- _ t77 ?- ...... _....
, ,_e4,G_ r_ _D ..........
:'_ _777 . , " ,.,

TP_v,_1 _._ _J_> /_o___ _>_C_._..- ?1_o4 I),, lil i i ii=ll||

TPH Oiese I f_ _31).........

i i i i i il i i i

oil,G_._ _ 0,0 .................
| = H i J ,i,, ,, i i i: u

. =i i .i i= i

ii ,,,, ml, i. i =lJi i liH i

[1] - laboratoryblank,e.g. PB elc.



4.0 REVIEW OF SURROGATE RECOVERIES Page.. (0 of [
CLP ORGANICS

Laboratory I_."1"
Sample DeliveryGroup _ I0_ H _'_
QA Reviewer/Firm"TR1_9..C.
Review Date _-"L't._[

Sample Matrix W_,_t,._

QC LIMIT SampleNumber SampleNumber Sample.Number SampleNumber SampleNumber
Water Soil

•VOLATILES , SurrogateValue SurrogateValue SurrogaleValue SurrogateValue SurrogateValue

toluene-d8 88-110 81-117 / P • _)o 5 1 I O ,, _ =1 ,, ,
bromofluorobenzene 86-115 74-121 / o_ / o :5 / 0 I <__;" ,.....
1,2-dichloroethane-d4 76-114 70-121 o/_, _ "1 I/'7.. I I "_--

Qualifier Qualifier Qualifier Qualifier , Qualifier ..

SEMIVOLATILES !

nitrobenzene-d5 35-114 35d 14_3-,_ _ 0 ,r _ 4 , ,
2-fluorobiphenyl. 43-116 _._ -,,; fo4 /" _ ,.. _ ,
terphenyl-d14 33-141 33--t41_ -_)_ "7 I ,C_' t,_ . "_ -7 i i

phenol-d5 10.0-94 1_ -"_ (p'3 f _" _ '?--, i i i i i ill i I

.... / .,2-fluorophenol 21-100 2-t.-d-OO.e_-- i._ (pC) .. / / ......
2,4,6,-tribromophenol 10-123 16-123 _ "1 ( 1_'j_ ,_.

Qualifier ....Qualifier Qualifier . Qualifier ; Qualifier

PESTIClDES/PCBs , , .... i

dibutylchlorendate 24-154 20-150 I _ _ I klA I .fJA' I f "_ ;' I , ,, i
Qualifier Qualifier .. Qualifier Qualifier Qualifier

*= Values outsideof QC limits



4.1 REVIEW OF SURROGATE RECOVERIES Page, ,,_.1,of I_ r '
non-CLP ORGANICS

Laboratory IJET
SampleDeliveryGroup.,_ Id_ H_'_'.3

QA Reviewer/Firm "["/_/_(...
Review Date _-2,'_-Otl"

Sample Matrix ,L_0_'_
I.

Ctlo_HSf;3 9/06H_;c/_t _
QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumberi i i

¢,

Water Soil ....

METHOD 8010 SurrogateValue SurrogateValue ,,SurrogateValue SuEogateValue SurrogateValue
bromochloromethane i i =ll I i i i

2-bromo-1-chloropropane i , , , , ,, i ,, =, | i i i° i I

1,4-dichlorobulane ....
Qualifier (_ualifier _ Qualifier , Qualiiier " Qualifier

METHOD8020 _ ' '' "" 'i .........aI_,a,a,pha,a,pha,- I I I I I I I , 0 I
triflourotoluene Qualifier Qualifier _ (_ualifier,' Qualifie'r' " 'Qualifier : ,: ....

TPH Gasoline _ ................ _:
Bromofluorobenzene50-1S0S0-1S0 i _1 , I 94 ..... I I I .......... I

Qualifier Qualifier Qualifier Qualifier ' Qualifier

*= Values outsideol QC limits



5.0 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page _'7...o! _
CLP ORGANICS

Laboralory _J_'r
Sample DeliveryGroup
QA Reviewer/Firm T'_} _f_:, ADJUSTED AND QUALIFIED SAMPLES

ReviewDate _"-"/.3..el_l
Sample Matrix t/_K_ "

(%R/ %RPD) SampleNumber Sample_umber SampleNumber

Water Soil L-If 11 , _/-_I -I $4_VOLATILES(VOC) MS%R MSD'/oR RPD MS%R MSD%R RPD MS%R MSD%R RPD

l,l-dlchlomethene 61-145/14 59.172122 °14 °1"] "3. [,, _! S(. _ ._
tdchloroethene 71-120114 62-137/23 _4 c_ 4 ._ _3 _'Z _, ,_
benzene 76-127111 66-142/21 "7_ _5"3..- . "7 .'_ "7_, "7_r 2 .¢}

toluene 76-125113 59-139121 °14 _ _",_ _/O _l I, 14,
chlorobenzene 75-130/13 60-133121 _'°l i . c_4- 4 , _ q.._ '_0 4 ._

phenol 12-89/42 26-90/35 .. {o_,, ,
2-chlorophenol 27-123140 25-102150 53 14 "12_ "TJ 't.4 ....
1,4-dlchlod:)enzene 36-97128 28-104127 .4_) .4 G, 'IF . '_,_ -7 (,, | '2.. i i

N-nltroso-dl-n-propylamlne 41-116/38 41.126/38 . (p",_ .,_(_ I C_ t_°1 "1_ -/, O .
1,2,4-tdchlorobenzene 39-98128 38-107123 "3"7 _ 2_ o-1 (D"] "74 _1. J i i

4-chloro-3-methylphenol 23-97_42 26-103/33 _ __ 7 '_ _ ._Z _.."2.
acenapthene 46-118/31 31.137/19 (o(i . _O I0 "/4- "/$ _,"_
4-nltrophenol 10-80/50 11-114/50 .'.7_ _'_ | t'_ _' C_| "j_ <_,(=,
2,4-dlnltrotoluene 24-96/38 28-89_47 Lo"] (o_ 3 "7o <_(/ c3,

pentachlorophenol 9-103/50 17-109/47 I ":b5 '_ _ 5 I [ ,_ ",'k -]4- "7_' C).3 ' .,
pyrene 26-127/31 35-142/36 tp_ (J:,(o '_- _'Z.. _ 4,3

gamma-eric(llndane) 56-123/15 46-127/50 I i'"L _. O l'2.'z. 14. _ [_ IS .,!_! ,
heptachlor 40-131/20 35-130/31 '_l _ I C).O _JO 10"3... I "_
alddn 40-120/22 34-132/43 '_ _bf,:, c_. (:) "1[ _ I "2-'2..'_ _', O

dlelddn 52-126/18 31-134/38 i l_ I"L.t_ _.0 !2. I {z_>_ "Z._ •
enddn 56-121/21 42-139145 ! (o0 "]P I (P(o,,_ zll. O ) [ _ I,_.-"2-_(- Z,_ "_ ......
4,4'-DDT 38-127/27 23-134150 I 14" I'ZO _. O !O_ 14- _ "_: "_ _ _ .....

• = Values outsideof QC limits



i

5.1 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page I'_ of _G '
NON-CLP ANALYTES

Laboratory _T"
Sample DeliveryGroup _ t0_ _'_
QA Reviewer/Firm T_-[P_C,
Review Date _'-')..')..:_l

Sample Matrix. Wa]_ ) ADJUSTED AND QUALIFIED SAMPLESOCLIMITS P _ o_IO_H_-3 _ I 0 _HS_/
(%R/ %RPD) SampleNumber SampleNumber SampleNumber

Water Soll
METHOD 8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dlchloroethene 61-145/14 59-172/22

¢horoform

bromodochloromethane ., ....
tdchloroethena 71-120/14 62-137/24 nl i i i i i

tetrachloroathene .........
chlorobenzane 75-130/13 60-133/21 " . ,

METHOD 8020

toluene 76-125/13 59-139/21
benzene 76-127/11 66-142/21

L_7-"_ I- _f:n '_)'. .... . ....."rPHDlesel 50-150150 50-150/50 "7'=1. i 1"7..- 01t "_ | "_
TPHGasoline 50-150150 50-150/50 I I O / I '1 _. '7.. ,

Ollandereas. 85-115/3085-115/30 I los I i I 11107'1 lo314.1 I

Chloride 50-150_50 50-150_50 ii roll .i i ii i |

Nitrate 50-150/50 50-150/50 ....
Sulfate 50-150/50 50-150_50 i i| |l ill

o-Phosphate 50-150_50 50-150_50

Chro.,l_mvl 70-130/3070-130140I I ' I II I I I[ I .... I..... /

Tote,O,sso_,e_So,,=70-130,15NA I I I Ii I I II , I' I.. ' :'1

• = Valuesoutsideof QC limits



6..= REVIEW OF MATRIX DUPLICATES .'. ..P_,ge.14of..I_,

Laboratory I_ _T
Sample Delivery Group __ I O_ I_
QA Reviewer/Firm 'T_ ! I'/_.
Review Date c_-'2"z.-_s
Sample Matrix vJ _.._

QUALIFIED ASSOCIATED SAMPLES '

SAMPLE NUMBER I _t?%_'O_"/ ] _iD_H_3 _ILT_/"/_' _"DUPLICATE SAMPLE NUMBER I , "-: -_ .I"1 _ 4 Sample Number SampleNumber SampleNumber SampleNumber Sample Number

SAMPLE

METHOD AND ANALYTE VALUE VALUE %RPD Qualifier Qualifier Qualifier Oualifler ,. Qualifier
es that do no meet criteria

| .,,

_t:_,t_ , , , ,, ,

i i . =l
D

i i i = |l i I

I I.

• ,, RPD exceedsQAPP limit.

# ,, RPD exceed Functional Guideline limit(CLP inorganics only)



• •'_ t

7.0 REVIEW OF BLANK SPIKES .Page )._ ol I_ '

Laboratory UE-T"
Sample Delivery Group °l/0_ H _'_3 QUALIFIEDASSOCIATED SAMPLES
QA Reviewer/Firm . "_ [F&C
ReviewDate ._-"zz-°tl
Sample Matrix _ d_ .
LabSample Number ,-- SampleNumberSampleNumberSampleNumberSampleNumber SampleNumber

METHODS ANDANALYTES T A %R Criteria Qua,tier Qualll'ler Qua,tier Qua,tier Qua,tier

..l_c-(ql_ - _l_'_'z 7o-i_ ......
ii i i i i :_elc:_;ur_ ,j2/_ ,'1 .............

(bil.t_r¢=se- _-1,-144 (o_ _1_-/5oi , i . i i i I . t i

O..',.lOL_ti_. - '_,! _. 4c_ ..... <:t5, 7o-lYo ,, ,

1" PH C__s e/,'_ e "- _ r'l"l 5 /o"z. 5o-/_ .. () i ! ..
,'TPI_D;¢$¢I - _(7_;t '_7 _,_-/,_ ,, ' ,,, ,
Pe._,'t.;_l_./_C_-8(_o..=- /JoL'_,,% -_,aa _o-140 ......
,.TPH0i_¢1 -,_),goT ._/^ ..... .,.
,:_I_1: O; I +G r,,m._e- glSz3 I e_'z. _o_<,o ... : .

_.,,.,cL,_;d¢ -- _IS:Z,S" Fff"/ 7o'_'_0 .......
/

| t=ll

i

| ., II , . ......

T-total conceniratlon found in spiked sample.
A-actual spike concentration added to sample.
• - exceedsQAPP limit
# - exceeds Functional Guideline Limit



8.0 REVIEW OF MATRIX SPIKES Page____Of..I(o ,,
CLP INORGANICS

Laboratory_ _'_
SampleDeliveryGroup _/(0 _-__'_3
QAReviewerlFirm -rJ,I f'A.C.
ReviewDate g..'z:z.._ I QUALIFIEDASSOCIATEDSAMPLES • .

SampleMatrix _,'_"_ _ I0 _l-'/5_3 c//'OE'/'f 51_ . ..:.. . . . , - ; i:i .:.
SampleNumber SampleNumber SampleNumber ' SampleNumber _le Numi_

SAMPLENUMBER , :_
& analytesoutsideof QClimits % R IDL Value/Qualifier Value/Qualifier Value/Quaflfler Value/Quaflflet Value/Qualifier

Me+a/5,,,"Zl7q3 , ;,:
, ,, _ ,,, :.,,i i i i iii ,,

t t t t i II -

...... , ...... _'.., "
f, I ! , . , [:.' "- ,' . <, , ,, - ,,'; ;:,"," ' ". :.;,_< '.

• - ., :

........ J ............ "1 • • , , .'._.: "

• , .: ,, . ,., ,.. . ;.;_"
I "i t t |it I li li I t II i I i 'i i

I i _il i • _ ' I II _ I I _ (_.! "

,.. !i.:;*, .: . i i, ' ':, '%_f"::"
i i | i i i u" i' r -

, ,..... _,,, .... :<, . ,._ ,: .. .. .__,,,.
.,,'; .,_" .;._.

.... ;i'
ii

|
i i i i ii II I I I _.'_

L{.... '.<,-, '':• :k
I IIII I I I I I I II II I I I

i ii i i i ii " i i i i ii i i i = i i i1 i "' _1

I I Illll I II I III II I I I I I I 'II "'l'i "I'I I I I

! i i 11 1. i'Ii" I i

r
11 i 11 i i ._. i 11 i I

1 11 i i i • i i I ii

i i i i
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i. QA/QC DATA REVIEW suMMARY

_ 1.0 QA\QC Narrative
I

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc .... .
QA Reviewer. Thorsten Anderson, PRC ....
Review Date: May 20, 1991

Batch No- 9106G601 (NET Nos. 5957 and 6021)
Sample No,: 9106G601, 9106G602, 9106H587 through 9106H590, 9106G605, and 9106G606
Analyses: Volatiles, semi-volatiles, pesticides/PCBs, metals (including molybdenum),

cyanide, TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: February 4 through 7, 1991
QC Criteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blind spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I. Due to holding time problems the results for the following analytes are considered estimated (J)
and usable for limited purposes only.

• Mercury in samples 9106G601, 9106G602, and 9106HSg7 through 9106H590
• pH in samples 9106G605 and 9106G606

Technical holding times were met for all analyses except mercury and pH. Mercury was analyzed
1-2 days after the holding time. The pH was measured 1 day after the holding time.

2. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (UJ) and usable for limited purposes only.

• Methylene chloride in samples 9106G601, 9106H587, 9106H588, and 9106H590
• Heptachlor in all samples analyzed

Methylene chloride was not found in the volatile laboratory blanks, but is considered a
common laboratory contaminant. Heptachlor was found in the laboratory blanks
associated with this sample group at concentrations of 3.6-210 pg/kg. The quantitation
limits for these samples may have been raised according to the blank qualification rules.

3. Due to surrogate recovery problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

• TPH gasoline in samples 9106G601, 9106G602, and 9106H587 through 9106H590
• All pesticide/PCB analytes in sample 9106G605

The recoveries of the TPH gasoline surrogate, bromofluorobenzene, were 21-48% in the
samples listed above. These recoveries were below the 50-150% QC. acceptance limits.

The pesticide/PCB surrogate recovery was 170% (20-150% QC limit) in sample 9106G605.



4. Due to accuracy problems, the results for the following analytes are considered estimates

y (J) and usable for limited purposes only.

_; - Antimony and calcium in all samples analyzed

The matrix spike recovery for antimony was 65.4% (75-125% QC limit). The blank spike
recovery for calcium was 158.9% (70-130% QC limit). The sample results are biased low
for antimony and biased high for calcium.

" 5. High percent recoveries of .134-149% were reported for gamma-BHC, heptachlor, and
aldrin in the pesticide/PCB matrix spike/matrix spike duplicate samples. High recoveries

• of 143% were also reported for heptachlor in the pesticide/PCB blank spike samples.
These pesticide/PCB spike sample problems are not expected to affect the sample results because
of acceptable surrogate recoveries.

One diesel matrix spike/matrix spike duplicate sample set was analyzed, but the recoveries
were not reported. This problem is not expected to affect the data because the other
diesel MS/MSD has acceptable percent recovery and relative percent difference (RPD).
The blank spike samples also have acceptable recoveries.

6. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



2.0 REVi,.-.,,OF HOLDING TIMES Page I of _.-_'
OR_¢ CLPANALYSES

ANALYSIS AND EXTRACTION DATE/HOLDING TIMEIS)
Labora_ lJET
Sample DeliveryGroup q IDIK_._GO| CLP SOC CLP Pesticides/PCBs

. QA Revlew_lFimt "l"/_l_'fzz.. (soil:extract14days (soil:extract14days
ReviewDate_q=ll analyze40 days analyze40days
SampleMall'ix _DI_ water:extract7 days waler:extract7 days

CLP VOC analyze40 days) analyze40days)
:)ate and Extract Extract

'_to(, 6 %OJ "z.-o,5-,_i... "z-i i-°t _ Q.- I/-'/t .'_.- tz-ff_. _-/I--'_/ _-/_-.9_
<]1ore G&o'z "Z- o_-=)) _--I! -_1 2-11-9 1 -_- 17_-c/( 2 -I1' =)1 B"/'3-= I
q_o _ H _'_7 ?_-o4 - _ I ,, 2- i1-°1\ ,, _- ,-I I ---_ "5-- I I -=t f 2-11-91 "5 -I'_ 2°/i
<]10_H 5S_; ?_.o.4,=11 z-iI-°tl 2"/t-°?/ 3-1z-=11 "z-ll-'_! "3-1-_-')1

_qlo(,,PtS_'=_ 2-ozl.°Jl ..'z-Ii-_lt . z-"t/--'_< "_-12_-ct I "2-11--'11 3-1_-'t I

qto6o:; :z-Zo-gl . a- 3 I
___o(,,G (_:_, ,,"z-on-°_, _-:z.o.-'_ I z-- !_ -fit 3-o5"-'1} _...-_q-It 3- i_,.._,

_o " • I1| El I i i ii i i i |1 q i i i

u q i i

,=mw- . i i i i H, • i

L |,5 i

i. '-;oldingTm_eexceeded
, ?""_::allholdingtimesin days



2.1 41EW OF HOLDING TIMES Page _ of"_-'_/
INORGANICCLIPANALYSES

LaboraloryIJ_:T
SampleDeliveryGroup _ | O_,G_ O| ANALYSISDATE/HOLDINGTIME
QAReviewer/Firm, I"R)P/PC,
ReviewDate _ Zo. I_ql
SampleMatdx ..¢0_|

, CLPMetals[ll CLPMercury cLP Cyanide

\_ Date .........

(_lo_,G_(_'_i 2-os-q_ oJ-o7-'_/-_-(7-_1 _- o(_-_! _r_,_ 2.(4._1 '
q_o_,Hscc3 "z...-o4-_ 3-o7-,_ I ._ "/-_7._/I 3- o_ "_! _ ,, ._- 14- _I

,_O(,,H 'SS'°_ _-0,I-_I_ .3-_7-_1!.,p4-1-!..,i_ "3-..o_. -°i_ "P"I' 'z- 14 -9 i

\ qlg_G(,:.c)._ 'z-OT,- '_} _-O,?-_-Z4"1"_-_.I 3 -t>_- '_ ")_-.2-I-°I_

_ ((_(_G_9(_ 2-0"_-'_} 3-o-t- _-_ 4-rt-_ _ _ Ok- c/I "2-7-t-91
I i i i

ji I i i i

I ii i ii

I I i i i ii i

II _ i i i ii

• iii i I i i ii ii i

I i i ii

I ji

I i jl i i i

!

II i i i j iii i

,. i iii i ii i i ii

• = HoldingTimeexceeded
• ' Nole:allholdinglimesinclays



2.2 REV,,.# OF HOLDING TIMES Page__2___ol'_"Y
non-CLP INORGANICS ANALYSES

Laboratory _ ANALYSISDATE/HOLDINGTIME
SampleDeliveryGroup q I O_ G ,._OI
QAReviewer/Finn_ "rR.!P'_..£-
ReviewDate _ "_ I°f_l ChromiumVl
SampleMatrix ,__ ;'_ roll:7 daysforextract;

Chloride Nitrate-N Sulfate o-Phosphate pH 24 hours analysis TDS
72 hours) water. 24 hour

| | ....

_..'__o<,,..6(,,0_ __-o_: q_ _ aog-'_I "_J|l i II

i _.1o(,,,_ s'_l "z- o4 --at '"",_ :2.- c,_-'_

__Iiouv,5_q _-o4 J l '"x e-o_-ql

, cllO_ff_O .'-2-0 4. _}1 , _ 2- b_-':'tl .., "_
._,ot. G_os ,_--0"/,-'_I "\_ _-/t-_0 c,,_)tolpN(.o(.. ,?.-O-l-q_ 'z- tI-'_l_ _,_ \

.i i i

.'j I_

r

I

"= HoldingT'zneexceeded
Note:allholdinglimesIndays.



2.3 ,. ,flEW OF HOLDING TIMES Page _ ot _,")"
non-CLPORGANICSANALYSES

Laborato__-T
• Sample DeliveryGroup_ ANALYSISAND/OR EXTRACTION DATE/HOLDINGTIME
• QAReviewerlF,m._....._.,_

ReviewDate ,H_.,_b. Iq_| • TPH,Diesel
',_lmple Matrix -q,_;5|- • TPH,Gasoline (14daysextract.

8010 BETX,6020 (7dayswater, 40daysanalyze OilandGrease

SampleNumber San_ Date ,_4 days) (7days) 14dayssoil) Exlract Analyze (28days)

'_IO6_(_o_ 2-oS,-qt "2_-I(_'_I x-/e-_1 "z:lT-?I _--I_-_ I
2-o'-ai ' -i-gf

%h ii |

. _,lOlo_(oOS "_.--O"/-c_ "_ _-13-e11 "2-S_--'II "2-13-'/I _-?_3,,._..i
_, qlr)_,_,-(_(,. ,-2-o7-_Ii .... ' 7' i_'-'_l _'-¢2-_ "z-|_-'iI _-_-_

11 i i i i i i

I l i

i I i i i i

i i

H ii i |i

i n _ • i i| • i i II

I I I III I I I

I I I 111 I I I I I II II

| I I lUl I

I I I 11 I I l ,, ,,, ,l, I I

I I ' ' J| I ii I I I! i I

"= Holding Time exceeded
Note: all holding limes in days.
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3.0 LAB_,.ATORY BLANK REVIEW Page ____ol _-'P'
CLP VOC

laboratory tJE'l" ADJUSTEDANDQUALIFIEDSAMPLES
SampleDeliveryGroup <IIH, G(,,ol
QAReviewer/Firm T/!If'lz-C
RenewDate H=.q,ld.ql,il

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Let:.3lankSampleNumberConcsntrallon5 orlOx

&detededanalytes lug/I) Value (Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/.NewValue)

i,

II . i I ii i

I II I

II I i i i

I I i i

_ I I i i

i i i i i ill ii

I

i i I j i i ii •

• I ii i ii

• ,

i • i i

• i

I I I I ii I I - i i i ii i i i i R

I i i i ji ii i i ! i i • i i

I iii i i i il Hi i il i i i i i

Ill i ii ii i iii i ii i ii i

I i i i i i i i ii

ii i i i i i iii i i i i il in i



3.1 LABOh..,rORY BLANK REVIEW Page _ of'_-.'V
CLP SOC

I.ab_atc_y I_ET " 0 Gt,,61: Sample DeliveryGroup q0..,_.__._.._ ADJUSTED AND QUALIFIED SAMPLES
Qh,Review_lF.'m

•. : SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab,-BlankSan_Number . Goncentrallon5orl0x
._ &deUK:lodamdyte8 (ug/t) Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalu.efl_ewValue) (Oldvalue/NewValue) (old value/NewValue)

- p/ s
' I

-: • t us o I_o_.¢ D=t£c,'I¢,_
g l II t I Ill I i I I

l i i

i i

t i i ii i ii tl i v

'- ii i i

i ii

i Jl i Jl i t i i ||

t I i . i

t &J t i t . i

i tlttjl i ii
• 5

i ii ii • it liB i t Ji t I

t I I II I I t

t I I J II I I I

I I I I t I I I| I

I.
In I I II

i i I i ii i ii i i i i i ii i i i i iii i iii ii i i

i ' ' ' i i ,= , ......... i i i

..,L_J .,.= .=_,_ ,_,.,,,.:_,..- .....



3.2 LABOh_I'ORY BLANK REVIEW Page ,_ of '_"P'
CLIP PESTICIDES/PCBs

Laboratory _ E_T ADJUSTEDANDQUALIFIEDSAMPLES
_ m _ _ GroupRr0_,rob01 •
QA ReviewerlF"m TA ] _'lZ.(.

' ReviewDate_ I¢RI
SampleMatrix_o;1 ' . ell o(_6(pOl ,_/6_G_ov.. q/o_ .'fir>/,,H _s'_' _'/_,_<;f,_

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab;"Blank8amideNumberConcentration5 or 10x

&dnldod IImll_eql _. Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (OkJvalue/NewValue) (Oldvalue/NewValue)

• ,,'" j

- i • .i

I I ' ' I I
iii i

II | I I iI iI i i

ii n| •

i

I J II • II i

I I I i .

I I

i II i l

i i iii

I ii ii i | i i • i • i i
./

111111 i i

i i i ii i

i ii i el i i =, ii

i i J , i

i i ii i i ii i I i

i i i • im

I I II I I III i ii i I

I • u nu n in n i i nl i

I.... I

F
t



3.2 LAb_.<ATORY BLANK REVIEW Page _ ol q.-")'"
CLP PESTICIDES/PCBs

Laboralory )_F_.T ADJUSTED AND QUALIFIED SAMPLES
. SampleDeliveryGroup_1_OI
QAReviewerlFm T_ Jfg.c.
ReviewDale 14.a._'Tb,l II9 X
Sam_Ua_ _t;I ' qlo_,H51,0 +tJo_6_,o5 _(o_6 cooL,,

• SampleNumber SampleNumber SampleNumber ,SampleNumber SampleNumber
Lab.BlankSampleNwn_r Concentration5or10x

&deleded analytos Value (Oldvalue/NewValue) (Oldvalue_lewValue) (Oldval_ Value) (Oldvalue/N_ Value) (Oldvalue/NewValue)

- _1 '513 _")
" ......

s t 5a_ ,+/_<tl •

i i i

He ktor 'zIo IO +0 , ++ _ + .....

I I I I t n

t l t i . mt

I I t I tl

t t tl i i i J i

ii • tt m i ii

I i m , i mL

I l t i i i i t

Jl iii i I I i i i I i i i

I l ii I I i i i ii i I i i i i

..... l . i i i ii

'++,lk_,,,_,+_:,i_l_. ++,_,_+., m......



• 3.3 LABC. rORY BLANK REVIEW Page.Q .oi.'2.'_"
CLP INORGANICS

Laboratory_T
Sample Delivery Group 9o_[o___GOI (_UALIFIEDSAMPLES

. C,AReviewer/Fmnr_"l'p,I fp..C

• : LABORATORYBLANK SampleNumber SampleNumber SampleNumber SampleNumber ,SampleNumber
.. 8AMPUENUMBER Blank Blank IDL

_'I deleclodanaly_ Type[l] Concentration Value/Qualifier Value/Qualifier Value/Qualifier Value/Qua_ier Value/QuaWier

O,'I_......C_I 1,_ !_, _o /.o i j

- '_,4,_-'z.9.........
.ILI, u ii i i

- $ tLg_
I I I I I

!
! a i: i

i i • :1

. ,.i i ii i

i ii i I I i i ii i i

H H

i i i u i i

i i i i

Jl iiiI I pllll

• I I II

• I II I II I I

II II I I I II I

I I II i I

J II I I , .

[1I:, laboratoryblank,e.g.ICB,CCB,PB,eto.



3.4 LAB(_ ,TORY BLANK REVIEW Page l0 ol Q'Q"
NON-_LP ANALYTES

Laboratory _P-T _ _ "
Sample DeliveryGroup _1 0(p 6_,DI QUALIFIEDSAMPLES

•QA Reviewer/F..iFn

ReviewDate l'g_u, _,0_I¢l/ql .
SampleMalrix _k!! . " ..

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
BLANKSAMPLENUMBER. Blank Blank

&del___,_d_analyhm Type[1] Concentration Value/Qualifier Value/Qualifier Value/Qualifier Value/QuaWier Value/Qualifier

- '_1_oI I _
1

,Te_.G_.s,_[;ne ,"B t_e .....
- _ _,,9_, J I I I

1£.HDie_\ ep lOP
-_I ,_l

Q;I +(3r¢_.._ ?e, Iv_>
i i

- _1"7. _ _
i I 1 1

- Ttl :_i .....,lTPHX_e(_nf0
7 *_ll _ • ........

"T'Pet P;_seI PB _)
11 , i ii 1

1 1 1 ii ii ii

1 iii 1 ii

I i i 1 1 1 ii

i i i i Jl 1 1 i ii

1 i 1 1 _ I 1 | 1 _i 1 iii
.z

i i 1 i 1 1

| i ii ii 1 11 • i 1 1 1 1 1

i | 1 1

11_-laboralm_/bla_k,e.o.PBera.



4.0 RE_,.,_WOF SURROGATE RECOVERIES Page II ol _"
CLP ORGANICS

LaboratorykJ_T"
's_p__ Group_.c. ot
OAReviews/Finn
ReviewDme_ i_ou

QC UMIT SampleNumber SampleNumber SampleNumber SampleNumber Samite Number
Water Soil

VOLATILE_ SurrogateValue SurrogateValue Sun'o_ateValue Su.crogateValue SurrolateVMue
toluene-d8 88-110 81-117 I /'_ / oc_ _7 I cl , ,, /o5
bconto_(_beczene 86-115 74-121 "? (_, .'_1 ._'_ "7_ 8' "5
1,2_ 76-114 76-121 '_,::1 2;'7 ,_ . '_ (,, t_'5

Qualifier .. Qualifier Qualifier , Qualifier Qualifier.

SEImVOLATILES
nibobenzene-d5 35-114 3S--144J_-,_ 5 "7 (_c_ '_ _ '5 {.,, 70

2.L_0_0h_ 4,3-116 ,_s,o_,_ -7_ 7-/ I I'_ "7c, _-r

p_n_.dS Io.o-s4 I,:,n-94_-,,, '_'_ _"_ <}_" ,_"I "7".',
2-11mn:plmnol 21-100 2!-!rJ0_¢-,,-' '_(,, , (o-1 ¢}_ 5_r _ 5
2.4,¢_ _o-_2_ _z_,_-,_- _ -_4 I o_ "7_ _o ,,

Qualifier Qualifier .... Qualilier .... Qualifier Qualilier

PESTC_)ESa_Bz

o-,so I I I I-1-70,,. I_lorendate
Qualifier Qualifier . Qualifier Qualifier ..

i

*=ValmmoutMdeol QGlin_

o



4.0 RE .W OF SURROGATE RECOVERIES Page I_. of _'_
CLP ORGANICS

LaboraZory _ _T
Sample DeliveryGroup
QA RevlewerlF.qrn

R_wOate_ ;_l
smp_Marx s_;!

LIMIT SampleNumber SampleNumber SampleNumber SampleNumber San_ Number
Water Soil

VOLA'nLF_ Surro_aleValue SurrogateValue SurrogateValue SurrogateValue SurrogateValue
toluene-d8 88-110 81-117 1, Jlo ,[ o'3 I 04

__ _11s 74.121 :74 _7 ,,, to_
1_ 76-114 70-121 _c) [ O_ i O_ i t

Quaffer___ Qualifier Quaflfler Qualifier Qualifier

SF.mVOLAllLES
r,Jm)benzene-d5 35-114 er-_1-14_,-,_o (_"3 °l I °l_
2-_ 43-116 _ _-,,; _ ._ _'c ,_0 ....

.teq_14 33-141 3,3-.14.1,1-," <J_ ¢}_ _'_ ,,
phenokS Io.o-94 le_._,_-,.3 (_-'[ -_'_ -7_,
_-a.orophe_ 21-100 2_eo_:-,'. ....5_t "1'"2.. _,
_4,6,_ 10.123 10-.133_-,.u.., S_ .. "1 ( .(¢1

Qualifier Qualifier Qualifier Qualifier . Qualifier

FF.STIClDF.S/PCBI

__.._. 24-1_4 _0-,_o l "_ I 170_ i z_o I I I
Qualifier Qualifier _- Qualifier Qualifier Qualifier

*. Values outside ol QG limits.



4,1 R_..,EW OF SURROGATE RECOVERIES PaOo_ol ._3,"
non-CLP ORGANICS

Laboralow I_F_T
Sample Delivery Group _ 0 I
QA ReviewerlF,'m _'R JPR C.
Review Date _'Zd 19ql

Sampk,Matnx_;!' •

_ LIMIT SampleNumber SampleNumber SampleNumber Sample Number SampleNumber
Water Soil

METHOD 8010 SurrogateValue SurrogateValue SurrogateValue SurrogateValue SurrogateValue
t0mmo_oromethane

ii i i i |

2-bromo-l.chtoropmpane , ,
_,:,l-d_

Qualifier Qualifier Qualifier Qualifier Qualifier

•" 5"ETHOD8O20

._,a_a, a_h,,, i ! I ! I .... I I I
'tdllouroloJuene Qualifier Qualifier Qualifier Qualifier Qualifier

TPH Gasoane
Bn:)mofluorobenzene 50-150 50-150

Qualifier Qualifier Qualifier Qualifier Qualifier

- , ...'

% Values outsideof C_ limits

,, :! .



4.1 RF.._._WOF SURROGATE RECOVERIES Page]_" of_-_"
non-CLP ORGANICS

_0orato_ _E_'r"
SampleDelivep/Group_!

OA Reviewer/F'zmT'AJ_.(.

SampleMaldx _6|1 •

QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber Sm Number
Water Soil

.METHOD 8010 SurrogateValue SurrocjateValue Surro_jateValue SurrocjateValue SurrogateValue
lxomochkzn_ethane

•' Qualifier Qualifier Qualifier ,. Qualifier Qualifier

•._r.oo=2o ........
_Jphu_=_,0- I I I I I I I I I
":" _gourololuene Qualifier ,. Oualitier Qualilier Qualifier Qualifier

•,rk ,,

TPHGasoline ....

Qualifier Qualifier Qualifier Qualifier Qualifier.",,b

=•

". Valuesoutsideof QC limits

f:



5.0 REVIE..)F MATRIX SPIKE/MATRIX SPIKE DUPLICATE REC_,¢ERIES AND RPDs Page (<; of
CLP ORGANICS

Laboratory tJ.ET
SampleDeliveryGroup':/IOt,,_, {,,ol
QA ReviewerlFmn TR/Ptzc ADJUSTED AND QUALIFIED SAMPLES

Review Date _lqqf
SampleMatdx _,o',l "

•. (%R I'X,P.PD) Sample Number Sample Number Sample Number

wu (- J- Jsp)DVO,_'l'_ (VO¢) MS%R MSD%R RPD MS %R MSD'%R MS%R MSD%R RPD
1,1-¢1_ 01-145/14 59-172/22 _3 _q *). O ,,, , ,,

tdG_!-melltene 71-120/14 62-137/23 <]t) cI,4 'I ._ ,
benz_.ne 76-127111 66-142/21 I o'_ _"1 t "7 ,..

"Iolu4_'). 76-125/13 59-139/21 _'t _ 5 2.'_ .,,
_IQ_ 75-130/13 60-133/21 % D '} 6 1 t

?

W_¢_ .p,-8w,_ 2_ 5 o ,t_ .... 2.o
2_ 27-123/40 25-102/50 , , -_C_ _}Z. "? .`1
1,,_,_i=_laz:ene _6-97/28 28.-104/27 . , "Z°_ 3L,,. ZZ
_ol_da4rn_o 41-116/38 41-126/38 , % 0 '<1_ . Z.o
l_.;_*JIddorobenzene 39-98/28 38-107/23 , :3 _ "t "_ I'L

i_naplhene 46-118/31 31-137119 .. G, [ , _,_ I'L
,_rWophw_ " 10-e0/50 '_l.ll,v_ .. . "15 "70 6.9
2,4<linllrotoluene 24-96_ 28-89/47 ..... I.I 5_ _.o
pe_a(ddomphenol 9-103/50 17-109/47 .... "7_; ,(_' _. S'
pyreoe 26-127/31 35-142/36 _>I _o_ I O

PE_OES/PCBe ...

gamma-BHG(lirldane) 56-123/15 46-127/50 I.'3_ { _¢1 _ | 0 '

e:_Jl_: 40..120/22 34-132/43 , _5 ....c) _ I _ ....

._.n 58-121/21 42-139/45 o/[ / O-J, 5":,0 ,, ,
4,4'-DOT 38-127/27 23-134/50 ""/_ "7"7 0
ii

*,, Valuesoutskbof QClimits

e . , .

"_v_,_..,,,::h._, _,_4_H,_,._o. ._,



5.0 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page I._ o1_?_
CLP ORGANICS

Laboralory M_..T' "
SampleDeliveryGroup'_106(_D_
QA ReviewerlFkm ,. "rRIPP-C ADJUSTED AND QUALIFIED SAMPLES
Review Dale H_,4"_ol_l

sampleMaldx C_oi_ "

QCLIMITS (_ll)(# _0_ _I_(_(_0(o ' °/|OG, _'G,04

(%R 1%RPD) SampleNumber Sample Number SampleNumber
Waler Soil

VOLA11LES(VOC) MS°/.R MSD%R RPD MS %R ' MSD%R RPD MS%R MSD%R RPO

t,l-dlc_gzene ! 61-145/14 59-172/22 ' _ c_[ -_._ ....
tdddoroMhene 71-120/14 62-137/23 <_cK <_(_ _. 0i • , ii

benzene 76-127111 66-142/21 LP_ Io_ 1.'2.
i

Io_ 76-125/13 59-139/21 '_ O o14 _."_ , ,
ddorobamzene 75.130/13 60-133/21 _'(b.. _I _.. l ,i i

SF_T_S (SOC)
phenol. 12419/42 26-90/35 .... ,'I _{ "77 : I."3 ,
2-chimopbenol 27-123/40 25-102/50 _'_ e, I "3: Z rl
1,4.dlchlod)4N_ene 36-97/20 , 28.104/27 . G4 5" I _. I ,,,

• _ 41-116/30 41-126/30 rx_ "1-1 _._i i i I

1,2.44ddtlon_enz_ 39-08/20 38-107/23 "1% _et _ •"_ i

' 4._3-mMhylp_ 23-97/42 26-103/33 _'Lo eg5 I. _..i i I

• 4,,,-, .... "7,
q_

i i

4.__ ,o.eo/so ,,.,,4_o . . . o__ .. I. o ...
2.4_ 24-96/38 28-89/47 '_ _ _,. 0 ,
penl_ . 9-103/50 17.109147 , (_ IOO _.l
pyrene. 26-127/31 35.142/36 .. "1 ! "1 _" _.._ ...

PESlrlCl_e

.gamma-BHc (indane) 56-123/15 46.127150 .... " ' I _."3 , ID(,,, , ,I 5
heplachlor 40-131/20 ' 35.130/31 <:JO I I "2. _', 0
ilddn 40-120/22 34-132143 1"2-(o 1'40 _ I Ii ji

' _ 52-126/16 31-134/36 I ",. t I | _ 5.0i1.1 i ill J

enddn 56-i21/21 42-139145 i , , , l"Z,_ I ")..').. _,. O
4,4'-DOT 38-127/27 23-134150 I "_ I I Dot | ,_

• = Values outside of QC limils



5.1 REVb..W OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE REc;OVERIES AND RPDs Page I._ of "Z-_
NON_LP ANALYTES

Laborator, "I_T
SampleDeliveryGroup_J
QAR_e.w/e_ T_!P_,c
ReviewDate_=_t:
SampleMatrix_ . /. ADJUSTEDANDQUALIFIEDSAMPLES

• -:. QCLIMITS San_ek) c_i D_ I-_<_ ' _ ]Ok _'(_OS" " _ " I r " ' " ' (_ 1%RPD) Number SampleNumber SampleNumber

....• Water Soil
METHOD6010 ' MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1_k_tlmxXltlt_,e 61-145/14 5_172/22 , • ,
dtoc_onn i

i ii ii i i i i i ii i i i=

tdddtmm_mo 71-120/14 62-137/24 i ]

Ghl__ 75-130/13 60-133/21

,1_9_OD 8O2O
• tOi.'S,'le " 76-125/13 59..139/21 I

i

benzene 76-127111 66-142/21

"TPF{Dbsel 50-150/50 50-1SU50 ' " _,3 ' <J"l II

TPH:_ne 50-150/50 50-150/50 , |0_ i O() ! 43 ,.,

_ ._'_...",e 50-150/50 50-150/50 i ,i i

"h%.'_:; 50-150/50 50-150/50
= i illl H i i i =1 ii

Sulfate 50-150/50 50-150/50
ii i i

" 0-o:';_r,,phate 50-150/50 50-150/50

CmondumVl 70-1,_JO7o-,_o_[ , I I- " II I '1 II -I ,,I '1
x=.o=._so_. 7o._,s HA I' ,' I I ' II I i II i. I .... i



5.1 REV'"V OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE F OVERIES AND RPDs Page l_ ol _._,-

NON- .__PANALYTES I
|

Laboratory P_T
SampleDelivmyGroup '_!0k (_I,,Ol
QA Reviewer/Firm_ 'I-IAI Pe..c.

ReviewDale k'l_.t,"7..0_11RI
SampleMatrix _/= i' [ ADJUSTED AND QUALIFIED SAMPLES

QC LIMITS m_!: .(%R 1%RPD) Sa Number SampleNumber SampleNumber
Waler Soil

METHOD 8010 MS%R MSD%R RPD MS %R MSD%R RPD MS %R MSD%R RPD

t, $-dichloroelhene 61-145/14 59-172/22

chorolorm
L

bromodochloromelhane

trlchloroethene 71-120/14 62-137/24
tetrachlomell=ene

chlorobenzene 75-130113 60-t33/2 t

METHOD 8020
toluene 76-125/13 59-139121

benzene 76-t 27111 66. !42/2l

TPH Diesal 50.150/50 50-150/50

TPH Gasoline 50-150150 50.150150 '_"_ "_'5 "3...=_

O,,.,_G,ea.e. 85-,,_0 85-,,5/30I I I . II I I II I I I
t -.

Chloride 50-150/50 50- t50/50

Nitrale 50-! 50/50 50-150/50

Sulfate 50-150/50 50-150/50 ;

o-Phosphale 50. t50150 50-!50_50

ch,o,_mv, 70.,30,3070.,30,,0I I '1 tl I I II I I I
TotalDissolvedSolids70"130"5 ,^ I I I II I I tl I I I

i

",Values oulsideolQClimits i



_.0 RE_._# OF MATRIX DUPLICATES Page I_ o1._-_

Labo 'ET
Sample Delivery Group q I O_ _o[

.0_, Reviewer/Firm "titIPR.c "
ReviewDate_11,¢_o_ t_%_
SamweUa --

QUALIFIED ASSOCIATED SAMPLES

SAMPLENUMBER I q | 05 H <j,_.c_ I

DUPUGATE SAMPLE NUMBER ] - 2"4,4"_,3 I SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

L. SAMPLE DUPLICATE
, I ,_:METHOD AND ANALYTE VALUE VALUE %RPD Qualilier Qualiller Qualifier Quai,ler Qualifier

that do no meet criteria

"- RPD exceeds QAPP limit.

i"_" RPD exceed FunctionalGuidelinelimit(CLP inorganicsonly)



7.0 RE_._N OF BLANK SPIKES PagetJA)ol e_

Latx_a_w I_ET
Sample DeliveryGroup '1!l_6G6GI QUALIFIEDASSOCIATED SAMPLES
QA ReviewerlF_n _A IflL(_
ReviewDate H,I,_,¢¢_1

iJ_ _ Number " SampleNun_berSampleNumberSaml_ _lumber_ NumberSampleNumber

'" " METHODS AND ANALYTES, , T A %R Criteria Qualifier Qualifier Qualifier Qualifier Qua,tier
H¢÷_ _ S,44"_l I ,,,Tpl_ , ,

'.f_,-(-;el_..I tc_> ;s_5_ _JI_-_o ........
p_r_.ktor ' _,4_'_i ......

"TPH,Go.,_I;!_¢ - II_.o4 IH '5o-1_ .

-0 ;'i • _ _ -- ¢ I _'51 _'3 - ........
-,_ _.; __ - • i _17 '1"3 ?_>-17_ ,, ,

.,:-'[pHCo_s.1;,¢ - 'ItT_c, Cl_ 5o-,so .

H e_4:_c;/_ Io r H_-_
-- I I I i ii ii i J

I i i ii

I II iii

I I

i i ii ii i i i

i i i ii i

ii i | iIII

I I I I • ii i iii i

i • i ii ii

i

i I i i i I i I i 11 i i i. i i _1

T=total concentration found in spiked sample.
A=aotu_lspikeconcentr_tlonaddedto sample
• = ex(:eeclsOAPP limit
i= exceedsRaclkx_lGuidermeLimit



8.0 RE,,,.=WOF MATRIX SPIKES Page"_"l of_.___
CLP INORGANICS

_,ampleDeUveP/Group_$
OA Reviewer/F0rm

ReviewDate__| -- QUALIFIEDASSOCIATED SAMPLES

Samp_Matrixi_,_LLL__ 9#OE,6G_OI qI OL=(5C,,o2 ':/_o(,,HE;_,I '_(O6H55_ _ttD_H5_c1
SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber

SAMPLE NUMBER
& analytesoutsideo_QCNmils %R IDL Value/QuaUllerValue/QualifierVal_B/Qualiller Value/QualifierValue/Qualiller

t

•i' -$ 44'3"z . .
._' A,_4;_,,,_ to<;.4 q.o 5_._ T _.'_.__" "74c,,r gl._ :7 '=l_.m3"
, , J i

_ I ql i

i _ ii I i i i i i

!! _

11 11 i i

#
INI m I I i ii in i i I

III I II ii I I ml

I n ml . |n I I

I n I1 Hn I

n I I In

I I

II I I I I I I I I I

m |Hn I I |n

!
I ii I II I ii i l in i i i

I i I i ii i i ii i iii ii

t I I i m i i i | . i|l

I i i Lr

|.

'_.,_,_... ,:_..... •.......



8.0 R_. ,EW OF MATRIX SPIKES Page,.•_'_" of _-_"
-CLP INORGANICS

SampleDeliveryGroup qlOb GG,oJ
:: QA Reviewer/Finn T_fe¢.c

• ReviewDale P[=,_'_.:RI_!: QUALIFIEDASSOCIATEDSAMPLES

....ii:..sam_uauix _6a 9 Io6H_90 q t:_G_oS
'. Saml_ Number SampleNumber SampleNumber SarapeNumber SampleNumber

•-. • SAMPLE NUMBER
• & analyt_ outsideol_ limits % R IDL Value/OuaUfler ValuWQuaUfierV_ilue/Qual_ler Value/Qualiller Value/Qualilior

, ,

I i i i

. i ii ii ii

, I r_.m'l-c__ _'r_J_ ,,,
I ii i

" ..C_.,_,.:,b,. A,%L;,,_I_F- :__,,¢,_...a
I

" _ I ii i l i i
;

I "
i J -;

ii ,ll

i i

m i i i i

II I II m mn ! i i l I I l l i i

t

i i i i ii i

i i i i i i i i i

I i ii i i i •

i i i i i ii nl i

_.,_ (:_a,,_...,._a_,_,_._,k..,,. ,. _.,. .,,;,.._. ,



_ QA/QC DATA REVIEW SUMMARY
.

1.0 QA/QC NARRATIVE

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc.
QA Reviewer. Ashish Goel, PRC
Review Date: May 24, 1991

Batch No- 9107X054 (NET Log No. 6090)
Sample No- 9107X054 through 9107X057
Analyses: Volatiles, semi-volatiles, pesticides/PCBs, metals (including mercury and

molybdenum), TPH diesel, TPH gasoline, oil and grease, cyanide, and pH

Collection Date: February 12, 1991
QC Criteria Reviewed: Holding 6me, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blank spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

1. Due to accuracy problems, the results for the following analytes are considered estimates (J)
and usable for limited purposes only.

Thallium in samples 9107X054, 9107X055, and 9107X057

The matrix spike recovery for thallium was 68.2% (75-125% QC limit). The sample results
are biased low for thallium.

The matrix spike and blank spike recoveries for selenium were above the QC acceptance
limits, but the samples were not qualified because the sample results were non-detected.

2. Due to precision problems, the results for the following analytes are considered estimates (J)
and usable for limited purposes only.

Antimony and zinc in samples 9107X054, 9107X055, and 9107X057

The relative percent difference of zinc was 13% (20% QC limit) in the matrix duplicate
sample. The antimony result for the duplicate sample was 135.6 #g/L, but antimony was
undetected in the original sample analysis. The difference is greater than the CRDL.

3. Methylene chloride and acetone were detected in two laboratory blanks for volatiles at
concentrations of 3.6 ,ug/L and 6.3 ,ILg/L, respectively (the same values in both blanks).
However, these contaminants were not detected in any of the samples and the results are not
affected.

4. The seven day holding time for "FPHgasoline analysis was exceeded by two days.

• The gasoline results of samples 9107X054, 9107X055, and 9107X057 are considered
estimated (J) and usable for limited purposes.

No other holding times were exceeded.



T

Y

_, 5. Percent recoveries were reported outside the QC limits t'or the pesticide/PCB matrlx spike
duplicate sample: 146% for gamma-BHC, 122% for aldrin, 149°/ofor dieldrin, 142% for

3 endrin, and 146% for 4,4"-DDT. The QC limits for the relative percent difference (RPD)
._ were exceeded for gamma-BHC, dieldrin, endrin, and 4,4'-DDT.

The percent recovery for the semivolatile matrix spike duplicate for 4-nitrophenol was
reported as 89% (QC limits 10-$0%). The percent recovery of benzene was 73% and 72% in
the volatile matrix spike/matrix spike duplicate samples.

These problems do not affect the data because they marginally exceed criteria and the
surrogate recoveries are acceptable.

6. The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



2.0 REVIEW OF HOLDING TIMES Page / ol ((o
ORGANIC CLIP ANALYSES

ANALYSIS AND EXTRACTION DATE/HOLDING TIME(S)

Laboratory A,/_ T
SampleDeliveryGroup _/0 "7",,_0 s,-_ CLPSOC CLPPesticides/PCBs
QA Reviewer/Firm p P__ (soil:extract14 days (soil:extract 14 days
ReviewDale S'" 7.2"_ I analyze40days analyze40days
SampleMalrix ._,'t TE_ water:extract7 days water:extract7 days

CLP VOC analyze 40 days) analyze40 days)

_. , SampleNumber SampleDate (14 days forsoiland water) .. Extract Anal_,ze , Extract Analyze.c/!oT. X O_g 2.-12__ c// z-- z:,-,_/ _-/_-_l ?.-21- f( z-_- '_j ,7-p_r-'_(

".Holding Time exceeded
_le: all holdinglimes indays '



2., REVIEW OF HOLDING TIMES Page 7-- of I
INORGANIC CLP ANALYSES

Laboratory N_' T-
SampleDeliveryGroup ?/o_ X o.r'_ ANALYSIS DATE/HOLDING TIME
QA ReviewerlFirm _R_C
ReviewDate S"-zz -<)1
SampleMatrix W_+¢,_

CLPMetals[lJ CLPMercury CLPCyanide

,_ SampleNumber SampleDate (6 months) . {2Sdays) (14daysl

910 7- ,K Og"9 I Z-12.-_/ :Z'-../z'-<P/_ _-i=P-gt ?---2--2-_/ 2-22-_/

_ho"/" XOb-_ . _-_..._/ -z-lz-,)/ _ -s-/?-q/ z- az-,_/ 2-z2-- q_

i iii

i i

i i 1 i

i i i

ii

1 i iii i i

i ii

ii i" =l

i

11

i • | i i ii i

ii ii i iii 11 i i i ,l i i i ol _ i

i i i 1 nl i . i1 i i i

iii I iii i i i IHI i ii i i ] i 1

'ilj .Including Molybedenum ........
".H_k_ Time exceeded
Note: all holding times in days



2.2 RI=VIEW OF HOLDING TIMES Page "3 of t_
non-CLPINORGANICSANALYSES

Laboratory N_;; 'r ANALYSISDATE/HOLDINGTIME
SampleDeliveryGroup_ I0 _-X OS'_.
QAReviewer/FirmpR.C
ReviewDale ,_-Z _- _ I ChromiumVl
Sample Matrix /d_z.P_.,_ soil: 7 days forextract;

Chloride Nitrate-N Sulfate o-Phosphate pH 24 hoursanalysis TDS

SampleNumber SampleDate (28 days) (48 hours) (28 dayst (48 hours) (72 hours) water:24 houranal]tsls ,(7 daysI

) ?lot ;<_r_ . z-lz-'U z-,_- _!

?/o_-,Xo.r-s" z-i 2.-qf _-;z-_/qxo_ X os'(, z-/z-_l .... NA

?/o?X_>s'? Z-I_-,I 2-i_. , t
ii i i,

i ii i i

i

i i i i i

i

i i

:i
ii i i, ii i

i i i i

i i i

i ii J i i i il

ul .- . i i i . i i

Ji i I _ ii i i ii i i illl 1 i I I I I I

I I I • I I I I I I | wl I I I I II I I ,

I I I I I | I _ I I ...... •.....

I I | _ |1 • | I

•. Holding Time exceeded
Note: all holdingU_ mdays.



2._ REVIEW OF HOLDING TIMES Page t4 of I_
non-CLP ORGANICS ANALYSES

Laboratory NET
SampleDeliveryGroup _o'_ X o_&. ANALYSISAND/OREXTRACTIONDATE/HOLDINGTIME
QAReviewer/Firmp._C , .
ReviewDate 5"-Z.Z.-_,1 TPH.Diesel
SampleMatrix N_#--_r TPH, Gasoline (14 days extract,

8010 BETX, 8020 (7 days water, 40 days analyze OII andGrease

SampleNumber Sample Date (14 days) (7 days) 14 dayssoll)_. Extract, ,.Analyze (28 days!

c)lo=tX or_ ;_-I_--_( 2- zl-_,_ '_ , ,

m

i i

i

ii m

i =i

i i , i

i i i _ i i =ll i i

i i i ii ill | i

i i • ii i i i if|

ii i if

"= Holding Time exceeded
Nole:allholdingtimesindays.



3.0 LABURATORY BLANK REVIEW Page _" of fG
CLP VOC

Laboratory/U_:7"' ADJUSTEDANDQUALIFIEDSAMPLES
SampleDeliveryGroup.<tl 0"¢"X Or_
QAReviewer/Firmp,_ c
ReviewDate 6"-=-=--ql
SampleMatrix H,_/-_r"

Sample Number Sample Number SampleNumber Sample Number Sample Number
Lab. BlankSampleNumber Concentration 5 or 10x

& detectedanal)des (ug/1) Value (Old value/NewValue) (Oldvalue/New Value) (Old value/NewValue) (Oldvalue/NewValue) (Oldvalue/New Value)

- ._l._.r/, . No4,. d_l,,/-.ol No _;A_PLE_"_uAL./_/_.--._ . .

-- 61_0"/ .

P1,..,VTl,.,,_,e,(, _._ z "3_,
i i i

- .

t_c_1,,Ic.¢ CI _. C, T :_(,, i= i

i i ii i , =,

i i =, , i , i i,



3.1 LAB6_ATORY BLANK REVIEW Page.. /_ of I_
CLP SOC

Laboralory NE_ T
Sample DelNery Group '310 7 ,k'o_ ADJUSTED AND QUALIFIED SAMPLES
QAReviewer/Firm7'_C
ReviewDate ,,¢'-_3 - _ /
SampleMatrix _J_Ft-.,_-

SampleNumber SampleNurnL,er Sample Number Sample Number Sample Number
Lab. BlankSampleNumber Concentration 5 or 10x

& detectedanal)tee (ug/1) Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue (Oldvalue/NewValue) (Old value/NewValue

i i i ill ., ,i,

i

i

ii i ii ,

i i ,i|i

i

i i i i

i ,, i |i

=,

ii |i , H , ,.,

i i i ,,,



3.2 LABOHATORY BLANK REVIEW Page _ of I _.
CLP PESTICIDES/PCBs

Laboratory )V_---7" ADJUSTEDAND QUALIFIED SAMPLES
Sample DeliveryGroup _10 7" ,X'o..C_/.
QA Reviewer/Firm P__

Review Dale ._-- Z :_- '_/ "
Sample Maldx /,V,¢/-¢(

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab.BlankSampleNumberConcentration5 or10x

&delecledanalyte= (ug/I) Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue)
J , ,

i

, ,, ,. =

i,i i i , , i ,

i=l , , ,i

= i HI H '= I |

I ll= ., ' I|

I HI

' I. I I

= ,I I I

i i , nl .J

i •

ii i ..

• |in i . i

i i i ,, ii



3.3 LAB .ATORY BLANK REVIEW Page 8 of (5
CLP INORGANICS

Laboratory /VE'7"
SampleDeliveryGroup clio _t Xo_s-# QUALIFIEDSAMPLES
QAReviewer/Firm.p,_ c
ReviewDate S'-2.2-'_/
SampleMalrix _J_/-c,r "

LABORATORY BLANK SampleNumber SampleNumber SampleNumber Sample Number SampleNumber
SAMPLE NUMBER Blank Blank IDL

& detectedanalytes Type[l) Concentration Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier

, -.-,91-_,o' M_ ,,
CtrP M,t'_Is 'No,_ed,-t ,0_ m , i

m., i

- gJsz 9- m8
i .i i i |l i

J ill i

ii i i ,i

i i i Ji i i i i

i i i .

i i i I i i i |l

= i

i | i i i i

• , i .ll i i

ii ii i i i i i i i i i i

I i i i i i m m

.|l . i • ,, i , i .l_

Ii i

[1]- I_:_at_ blank,e.g. ICB,CCB,PB,etc.



3.4LABORATORYBLANKREVIEW Page_' o! I(Q
NON-CLP ANALYTES

Laboratory N r=T
SampleDeliveryGroup qlP_- )(_5" _. QUALIFIEDSAMPLES
QAReviewer/FirmPP. C.
ReviewDale _'- 2_-_-?I
SampleMalrix /.,J_=4,"

Sample Number Sample Number SampleNumber SampleNumber Sample Number
BLANKSAMPLE NUMBER Blank Blank

& detectedanalytes Type[l] Concenlratlon Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualilier Value/Qualifier

-,,_I__-s" , M_, ,,
"/'P_ _s ' ' /V._

|

- 8103S-" _B
i i ii

i

- f_/_'_3 M_ ., ,

i i ill I III

IIR II II

I II II II Ii I

I I

I

| I I

I I I

I I II I .

I l i I I I I ii I I l ii I i l In

I I I I

II . I IIIII II I

p]. u)or=_ blank,e.g.PBel¢.



4.0 RE_,,':W OF SURROGATE RECOVERIES Page Io of I _f
CLP ORGANICS

Laboratory N'E- 7"
SampleDeliveryGroup ql0 -_ X_E'_
QA Reviewer/Firm P_ C..

ReviewDate 5"- 2-_ ,-f/
SampleMatrix /._,_J-_.4"

. . QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water soil

VOLATILES SurrocjateValue SurrocjateValue SurrogateValue SurrogateValue Surro_aleValue
toluene-d8 . 88-110 81-117 qg '=)/# Ioo I03_

i

:bromofluorol_nzene _.,,. 86-115 74-121 Io_ lo3 _ _- I Olp ..........
1,2-did,_coethane-(:k 76-114 70-121 /o__ /02. _.5"" 11"3

Qualifier Qualifier Qualifier Qualifier _ , Qualifier

SEMIVOLATILES"

nilrobenzene-d5 35-114 $_ :7 _-- N A _
2-fluorobipheflyl 43-116 45.-H6_,-,,;" _1 "_":/- ( ,_ 2-

terpherp/I-d14 33-141 3,3--1-$1 ..t:F "7 _ _ "--P'_
phenor<15 10.0-94 .. ,3'$ _-_ t,_....
2-11uorophenol 21-100 /_ 2,-- ..c_ (,..,If
2,4,6,-tnZxomophenol 10-123 2 C" _-/ "_ .. . _3

Qualifier Qualifier Qualifier Qualifier . Qualifier

PESTICIDES/PCBs

dibutylchkxendate 24-1542o-lso I __ I =_- I N,_ I _-o I- I
Qualifier Qualifier Qualifier Qualifier Qualifier

*= Values outside of QC limits



4.1 REVIEW OF SURROGATE RECOVERIES Page (,/ of /'_
non-CLP ORGANICS

Laboratory/,/_T
SampleDelivep/Group?/o_ Ko.C/+
QAReviewer/Firm PX c
ReviewDate _'-_._-91

SampleMatrix _-¢,4-

QCLIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Waler Soil

METHOD8010 SurrocjateValue Surr(x:jateValue Surrocjate Value SurrocjateValue Surro(jaleValue
bromochloromethane
2-bromo-l-chloropropane
1,4-dicNorob_ane

Qualifier Qualifier Qualilier Qualilier Qualifier

METHOD8020 , ,,
alpha,alpha,alpha,- I I I I I I I , ,I I

Idgourololuene Qualifier Qualifier .,, Qualifier_.._ Qualifier Qualifier

TPH Gasoline

Bromolluomt)enzene 50-150 50-150 I _- 'l _/ I _z I I I
Qualifier . Qualilier .. Qualifier Qualifier Qualifier

"- Valuesoutsideol QC,limits



5.0 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page Iz o! (_
CLP ORGANICS

Laboratory A/_ T
SampleDeliveryGroup _IO:F Xo._-_.
QA Reviewer/Firm 'P_. C ADJUSTED AND QUALIFIED SAMPLES

Review Dale, _-_.3- _ /

SampieMatrix /.,O_%.f" Lo_ _p/._ No. /...,v/, So,w,1,)=,_o.

i QC LIMITS -- _/_-_7" - 9/_$-:F- _/07- X 0: :F
, (%R I "/_:IPD) SampleNumber Sample Number SampleNumber

Water Soil

VOt.AlrlLES (VOC) MS%R MSD%R RPD MS %R MSD%R RPD MS%R MSD%R RPD

1,1-dlchloroethene 6%145/14 59-172/22 -_ r _ 0 ?3" _' _ _ ? _(o " _._
tdchloroathene ' 71.120/14 62.137/23 _" _ _ _:_ _', _ <):2 _3- /_,

benzene ' 76.127/11 66-142/21 "_ :_:_ ,.,T- "7-Z ._ I,/.t... "P/,, "?"B Z,_'

toluene 76-125/13 59-139/21 _ (_ I_ _1 _,;. c).O .... (_ _ /. t;
chlorobenzene 75-130/13 60.133/21 _-_ _3 " I _ _" <_O /.h.._-

SIFJalVOLATILES(SOC)
phenol 12-89/42 26-90/35 ,% (,,_) _ (_' f_:
2kN'ophe 27-140 23-10 50'\ "% , s? "To
1,4-dichlod)enzene 36-97/28 28-104/27 "X_ _ , _ (,, _-( _._

N-n_lxopylamine 41-116/38 41-126/38 \ ' "_ ' ' _- ;_ (, 3 tO

1,2,44dchlorobenzene " 39-98/28 38-107/23 \% %"X% ' " ":P/ ' :_, (,. 8

4-¢hloro-3-mathylphenol 23-97142 26-103/33 "X_ "_ , ":p.tt :)..? 4;.3-
acenapthene 46-118/31 31-137/19 _. , :_/, :_ .¢,_
4-nitrophenol 10-80/50 1I-114/50 ,, "._ '_ "__ _ ? _ l "_"

2.4-d_Itrotoluene 24-96/39 29-89/47 _ _%_ _ 3 ,,,(; _ , :P,G,pentachlorophenol 9.103/50 17-109/47 _ _ 0 _)2: _r. '7.

pyrene 26-127/31 36-142/36 ..... "_ _" _ _ _. _'

PESTICIDE_PCBs

gamma-BHC(llndane) 56-123/15 46-127/50 " IZ2- "' I_'_ -_ /,_ ,_ _ I' _ ,

heplachlor 40-131/20 35-130/31 c)O _p'Z. ,13" _
elddn 40-120/22 34-132/43 ;;Z- / 2-2. -_ _ _ _ _'

.nddn 56-121/21 42-139/45 /// I_Z.. =_- ii: _ "-.:
4,4'-DOT 38-127/27 23-134/50 I01 'll_.b _ 3_ '._-I[ .... _ "_,

• - Values outside of QC limits



5.1 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page__(..3__o11_,.
NON-CLP ANALYTES

Laboratory /VET
Sample Delivery Group ?tOT- XOJ,"_.
QA ReviewerlFiml PR C
Review Date _>'--z _- ')I

Sample Matrix /,,Jp.,Pe,,r ADJUSTED AND QUALIFIED SAMPLES
OCLIMITS ql D _- X o_-_t. L,,_ Jl_,k. Nq -g/ _':t'lp

(%1:11"/J:IPD) Sample Number Sample Number SampleNumber
Water Soil

METHOD8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dlchloroethena 61-145/14 59-172/22 _ _

__,,t_-, ' ""_. _ _-.
tdchloroethen4 71-120/14 62-137Q4 _ ,, _ -" "_

¢,hlol_:mnzeno 75-130/13 60-133/21 " _ _'

METHOD 8O20
toluene 76-125/13 50-139/21 _ __ • _

bonzeno 76-127/11 66-142/21 _ _._ __ --

TPHDIeseI .50-150/50 50.150/50 . _0 8_.- /, _I , ,., _
TPH GaIolin. 50-150150 50-150/50 /, 0 112- I, B

O,e,_Qre,.., _-11_0 0_11_0I '_/ ! '_'_I "z'_II ] I _]1 I I I
i i

C,hlodde 50-1,50/50 50-150Fo0 "_- i i

Nitrate 50-150/50 50-150/50 _

Sulfate 50-150/50 50-150/50

I i i J io-Phosphate 50-150/50 50-150/50 -'_ _ _.

ChromlumVI 70-130/3070-130/40i I ! II I I II _ I I
TolalDissolvedSoMa 70-130/15NA i ! , " i I! '1 I , II I I .-'t

"= Values outside of QC limits



6.0 REVIEW OF MATRIX DUPLICATES , Page/___.__olt

Laboratory /V_. 7"
SampleDeliveryGroup-_tO-_ _ o,¢_.
QAReviewer/Firm,I)/Z.C.
ReviewDate .¢"- z. 1'-o/i
SampleMatrix /,.,j_L.c,,r" _,

QUALIFIEDASSOCIATEDSAMPLES

SAMPLENUMBER r' (_10"__o_-_ _ _O0":rXoS_ '_10"_){o_ _I0_I'_o_7 -DUPLICATESAMPLENUMBER [,La_,_: ,-gl'_'% (_c; _T_:J SampleNumberSampieNumberSampieNumberSampI.eNumberSampieNumber

SAMPLE DUPLICATE

METHOD AND ANALYTE VALUE VALUE %RPD Qualifier Qualifier Qualifier Qualifier Qualifier

(Listana_es lhatdonomeetcriteria)_.P"t/_./
- C L P /Lf_ rT_zs

i ii =, i i

z,'a . , 2"1 . 3 z -j O- ,, .
I

, P
I

'1 I ' I ' I

I I = = = ,

I II I IIZ I | IL I

'1 II I =

)

• I , ' I
, i = = = i i

t II i • i i ii i =l i i = i i i i i _ _ _ _ I ,

i l i i i i i ill i

/ ,

"= RPDexceedsQAPPlimit."
# = RPDexceedFunctionalGuidelinelimil(CLPinorganicsonly)

• i' "



7.0 RE_,¢W OF BLANK SPIKES Page /_.of t,_,

Laboratory ,'VE T
SampleDeliveryGroup '_/.o:F,Xo_, QUALIFIED ASSOCIATED SAMPLES
QA Reviewer/Firm ;z,Rc
ReviewDale s'- _._- _._
SampleMatrix k/=J-_,_" _
LabSample Number (s'_ _ D_t..Ol,q) SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

METHODS ANDANALYTES T A %R Cdteda Qualifier Qualifier Qualifier Qua,tier Qualifier

, ,
i i

.P_T,'_,_ /Pca,_(- _10o2-1 No I:,_,l'h EJ:_J,_,f _,,-,_o; ,,.

TPH C,-_s(_ _I06 t_) tJ, &_,;L_ _..j,.# ro-ts-p'/,i ' ,' .....

=i

i i ii i

t

i i

| i • | i , = i

i = i i

ii i | • i =1 i i

I

T=total concentration found in spiked sample.
A=aclu_ spike concentration added to sample.
"= exceedsQAPP r_nil
# = exceeds FunctionalGuidelineUmit



8.0 REVIEW OF MATRIX SPIKES Page_J_E_of /_',
CLP INORGANICS

Laboratory ,AJE::T
SampleDeliveryGroup ?/o.?-,Xo3"_.
QA Reviewer/Firm "P,t C

ReviewDate _'-_3"-=// ' QUALIFIEDASSOCIATEDSAMPLES
SampleMatrix _=÷¢_'

Sample Number Sample Number Sample Number Sample Number Sample Number
SAMPLE NUMBER

& analytesoutsideol QC,limits % R IDL Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier
..

- ?T,,,J/_,,,, _e.2. c ...3- 3" ,7 , ,
ii

i i ii I H .
I

I

i i

i i i.

i

i i i i

| u I i i H

i iii v- -

i i i i i

I II i i ii i

i | ii i i i • i i i u

| i i i

i i i .|. i i

i

- ,. : •i : •,



QA/QC DATA REVIEW SUMMARY

1.0 QA\QC Narrative

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc.
QA Reviewer:. Christina Kabitzke and Thorsten Anderson, PRC ..-. ._
Review Date: May 22, 1991

Batch No- 9107X050 (NET Log No. 6065) :;
Sample No2 9107X050 through 9107X053
Analyses: Volatiles, semi-volatiles, pesticides/PCBs, metals(including molybdenum), cyanide,

TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: February II, 1991
QCCriteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrixspikeduplicate,matrixduplicateand blindspike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I,Due toblankcontaminationproblems,theresultforthefollowinganalyteisconsidered
non-detectedand estimated(UJ)and usableforlimitedpurposesonly.

Methylenechlorideinsample9107X051

Methylenechlorideand acetonewere foundinthevolatilelaboratoryblankat
concentrationsof 3:3#g/L and 6.3_g/L, respectively.No acetoneresultswere qualified
becauseitwas notdetectedinthesamples.The quantitationlimitsforsample9107X051
was raisedaccordingtotheblankgualificationrules.

2. Due to accuracy problems, the results for the following analyte are considered estimates
(J) and usable for limited purposes only.

Thallium in samples 9107X050, 9107X051, and 9107X053

The matrix spike recovery for thallium was 68.2% (75-125% QC limit). The sample
results are biased low for thallium.

The matrix spike and blank spike recoveries for selenium were above the QC acceptance
limits, but the samples were not qualified because the sample results were non-detected.

3. Due to precision problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

" Antimony and zinc in samples 9107X050, 9107X051, and 9107X053

The relative percent differences of antimony and zinc were 126% and 113% (20% QC
limit) in the matrix duplicate sample.

4. The following problems were observed with the matrix spike/matrix spike duplicate
(MS/MSD) samples.



• Low recovery of 73% and 72% for benzene in the volatile MS/MSD samples
• Low recovery of 8-37% and poor relative percent difference (RPD) for

1,4-dichlorobenzene, N-nitroso-di-n-propylamine, and 1,2,4-trichlorobenzene in the
semi-volatile MS sample

• High recovery of 93% and 89% (10-80% QC limit) for 4-nitrophenol in the semi-volatile
MS/MSD samples

• High percent recoverlesof 122-149% and poor RPD for gamma-BHC, aldrln, dieldrin,
endrin, and 4,4'-DDT in the pestlcide/PCB MSD sample

These MS/MSD problems are not expected to affect the sample results because of acceptable
surrogate results.

5. Technical holding times were met for all analyses except TPH gasoline, which was exceeded
by 3 days.

- All TPH gasoline results in samples 9107X050, 9107X051, and 9107X053 are considered
estimated (J) and usabJe for limited purposes.

No other holding times were exceeded.

6. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



2.0 h. 41EWOF HOLDING TIMES N ET" _) "_ _ ( _ Page ] of Ib
ORGANIC CLP ANALYSES

ANALYSISANDEXTRACTIONDATE/HOLDINGTIME(S)
Laboratory _ E-T
SampleDeliveryGroup_o CLP SOC CLPPesticideslPCBs
QA Reviewer/Firm TJ_ _)_. (soil:extract14 days (soil:exlract14 days
Review Date _.-'7.7-_1| " ' analyze40 days analyze 40 days

,,_lmple Matrix _ t)Jo_ water:exlract 7 days water: extract7 days
CLPVOC analyze40days) analyze40days)

SampleNumber SampleDate . (14 days1orsoil andwater) Extract Analyze, Extract Analyze ,

,qlO-'/._o5 1 '2.-ll ,.-°_I _-_1- ql _..l_J/( o2.-/6.--"11 o_.-I_-_ I o_-1_-'911

i ,, J,

i

I i i ' '

J
i i | "'

,,,, ,, |1

i i s i i

i iii , , i, |

|1 , i

i i ii i i

• - HoldingTimeexceeded
Note:allholdingtimesindays



2.1 REVIEW OF HOLDING TIMES Page 2.. o! IL_
INORGANIC CLP ANALYSES

Laboratory_ _"
Sample DeliveryGroup _ I D'7 XO_o ANALYSIS DATE/HOLDING TIME

QA Reviewer/Firm Th/P_(..
ReviewDale _"_ ?-JII "

SampleMatrix _c,J¢,
CLPMetals[I] CLPMercury CLPCyanide

SampleNumber ,SampleDate (6 months) (28days) !14 days1

_ cho'7>_oSo 2-tl-'V I 3- /,_:9_ "9 3-/_-_ __ __ cl/ o_-RQ- ?/

i

n

i

i

| in n

nl

I unl n n ii

[1] .Ir¢luding Molybedenum ' ' '
• - Holding Time exceeded
Note:all holdingtimes indays



2.2 REVIEW OF HOLDING TIMES Page-.-% of lb
_onPCLP INORGANICS ANALYSES

Laboratory _)F--T" ANALYSISDATE/HOLDINGTIME
SampleDeliveryGroup°110'7X_Q_o
QAReviewer/Firm"T)t] tpR,C
•ReviewDate _.-_?.-'_t_ ChromiumVl
SampleMalrix l,_, soil:7 daysfor extract;

Chloride Nitrate-N Sulfate o-Phosphate pH • 24 hoursanalysis TDS

SampleNumber SampleDate (28 days) (48 hours) (28 days) (48 hours) (72 hours) water: 24 houranal_/sis 17days)

. "K., q l _ "l ,i _._CD. o_ -'11.-_1( _ A ......i

I._ ¢_107"L0-_"3 ' _- II- _, D3A f 0-/o-9/ tOA -.-?
i

i ii

ii ii

| | i

|11 |1

i

i i ii iii

mll

i,

i _, lU

iii i i i

| i i i iii ,,, i i i i i

i i i i ii

• - HoldingTimeexceeded
Note:allholdingtimesindays,



2.3 REVIEW OF HOLDING TIMES Page _ ol !(,
nOI1PCLPORGANICS ANALYSES

Laboratory _ r:>T
SampleDeliveryGroup =Jl0"/XOSO ANALYSISAND/OREXTRACTIONDATE/HOLDINGTIME
QAReviewer/FirmT/t/PIZ.C
ReviewDate <_,'"22r°ll_ TPH,Diesel
SampleMatrix _'t'el" TPH. Gasotine (14 days extract,

8010 BETX. 8020 (7 days water, 40 days analyze Oil andGrease

SampleNumber SampleDate (14 days) (7 days) 14 days soil) ( _ Extract Analyze _28days)

I

j;
Fr

'"?- HoldingTimeexceeded
..I)lote:allholdingtimesindays.



3.0 LAuORATORY BLANK REVIEW Page _ of 16
CLP VOC

Laboratory _ IE.'I" ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup¢)10"7_o <;0

• QAReviewer/Firm T/) JP_c
ReviewDate _ .?..z-_ I -
SampleMatrix VO_:P.._ ,_I O._XO_ ")/o_XoE') ol I O_,,KOE"z-.- _1 o_.xbd3

Sample Number Sample Number Sample Number Sample Number Sample Number
Lab. BlankSample Number Concentratlon 5 or 10x

& detectedanalyte= (ug/I) Value (Old value/New Value) (Old value/New Value) (Old value/New Value) (Old value/New Value) (Old value/New Value)

- P/#oq,

6. J- ,o./,o.. ,o./,o.

iiiii i i|1

i

iii

|

i

i

i

iiii i i i i

i i i , i i

i Ji

I i ,i

i i i i •

ii i i
i , i i



3.1 LABORATORY BLANK REVIEW Page 6 of I_
CLP SOC

Lalxxatory _ F--.T"
Sample Delivery Group _ I 0"7,1C0_O ADJUSTED AND QUALIFIED SAMPLES
QAReviewer/Firm "TitIP_C .
ReviewDate _-7 "_-=1t '
SampleMatrix, W_

: Sample Number SampleNumber Sample Number SampleNumber Sample Number
Lab. BlankSample Number Concentration 5 or 10x

& detectedanalytes (ug/I) Value (Oldvalue/NewValue) (Oldvalue/NewValue (Oldvalue/NewValue (Oldvalue/New Value) Oldvalue/New Value

t

i i

i ii |

i=

i i • i

| i ,i i

i i =l,

= i

i |

m i= t i tl i t i =l i i i

t i| i i = i J i i

ii



3.2 LABORATORY BLANK REVIEW Page ?'_ ol I
CLP PESTICIDES/PCBs

Laboratory _ _T ' ADJUSTEDANDQUALIFIEDSAMPLES
SampleDeliveryGroup'_1_"] _0 50
QAReviewer/Firm "T_1f _("
ReviewDate _-3.3.- °tl
SampleMatrix

Sample Number Sample Number Sample Number SampleNumber Sample Number
Lab.Blank,SampleNumberConcentration5 or10x

&detectedanalytes (ug/t) Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue)(Oldvalue/NewValue)



3.3 LAB,.,_ATORY BLANK REVIEW Page _ ol ( _o
CLP INORGANICS

Laboratory _'T
Sample DeliveryGroup_._JL_=J_O QUALIFIED SAMPLES
QA RevlewerlFinn T/I,I P¢"(.-
Review Date ._"7-_-_ I'

Sample Matrix_ :

LABORATORYBLANK SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
SAMPLENUMBER Blank Blank IDL
&detectedanalytes Type[l] Concentration Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier

-_/_ P_

_u._s too_ _4-_4qJ

i. i

1

n|= i|=

i

ill

i =

i

i

[1] - laboratoryblank,e.g. ICB,CCB,PB,eIc.
I



3.4 LABORATORY BLANK REVIEW Page _ .ol I(_

NON-CLP ANALY'rES

Laboratory _JI_T
SampleDeliveryGroup =_I _"] :_o_ QUALIFIED SAMPLES

QA Reviewer/Firm T/i ]O,(z._
ReviewDate '_-_'L-_I

SampleMatrix t_,,cl_

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
BLANKSAMPLENUMBER Blank Blank

&detectedanalytes Type[1] Concentration Value/Qualilier Value/Qualilier Va_lue/QuaUfler Value/QuaUller Value/QuaUfk_r
ii i

Pi/! ,_,_o_,<_ _-,_ _._ _
_l_,_z/ p_

I i ii

i i i i i]

ni i

=nil i i

o

i
i

|u i i

i ,i ii

i i i i

i i i

i=

i

i• i

= Ii ] i i i

Hi

ii i , ,, , i i

[1]. laborat(xy blank, e.g. PB etc.



4.0 ,._VIEW OF SURROGATE RECOVERIES Page.Io.. of. IG
CLP ORGANICS

Lal0oraloryI,__T'-
SampleDeliveryGroup qJD'3x:_SD
QAReviewer/FirmT_ _PP--(:
ReviewDate 5"-"Z._.-'_l'
SampleMatrix_

?lbT/OsO 9/o7x'_/ 2LO_..tZ¢__.,_jo_×os-_

_ LIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Soil

VOLATILES SurrocjateValue SurrocjaleValue Surro_]aleValue SurroateValue SurrocjafeValue

toluene-d8 88-110 81-117 _? /(_ '-// /_,d f_ ....
bromolkmrobenzene 86-115 74-121 97 , _'_Y 9_ , /¢'0 ,
1,2-dichloroethane-d4 76-114 70-121 /_ '7 / (_._ 9_._ I o0°

Qualifier Qualifier. Qualifier Qualifier Qualifier

SEMIVOLATILES

nitrobenzene-d5 35-114 _ _' _- _,, ..... ?'_ \\ ,

2-fluorobiphenyl 43-116 _'1 _'(_ 7 ? \ ,///terphenyl-d14 33-141 33,1"#1,t-,,> _;_ _ _/ ? _' \
phenol-d5 10.0-94 1.0_-94_-,,_ __,_' _._? _/ '_/

2-f_o_op_ 21.1oo _oo_,--,_, _'_ / _ _ _'_' //'\ \2,4,6,-tribromophenol 10-123 _ _' / _f (D_'

./- Qualifier Qualifier........ Qualifier .... Qualifier Qualilier
t

PESTICIDES/PCBs _ ,i
dil0utylchlorendate 24-154 2o.15o I e"/ I _& I '?? I _ ! I

Qualifier Qualifier Qualifier Qualifier ._ Qualilier

". ValuesoutsideofQClimits



r,

4.1 Fh:VIEW OF SURROGATE RECOVERIES Page II of./Jo_
non-CLP ORGANICS

Laboratory I_ ___.T"
SampleDeliveryGroup_0

: QAReviewerlFirrn"T_JPt-c ,
ReviewDate _-"J.3.- 0(]
SampleMatrix

QCLIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water Soil

METHOD8010 Surro(jate Value Surrogate Value Surrogate Value Surrogate Value Surrogate ,Value

_o_,,u,_ ,,,,,, X / ",, _ ', //

Qualil, Q_X Qual7 X Q Qualifier,
..... ____

,,_,.,_,,.,_,_,.- I I I I/ \1 I/ I / ' I I
Iriliourotoluene Qualilier Qualifier Qualifier Qualifier . Qualifiers.

TPH Gasoline

Bromolluorobenzene 50-150 50-150 I
Qualifier Qualifier Qualifier .. Qualifier Qualifier

"- ValuesoutsideolQClimits



5.0 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page/:2-- of 16
CLP ORGANICS

Laboratory N _ T
Sample Delivery Group .__[Z.O..._[_._o

QA Reviewer/Firm _ I g R,.C. ADJUSTED AND QUALIFIED SAMPLES
Review Date ,,_-'27.-ol /
SampleMatrix I,_(_,

(%R I °/_PD) Sample'Number Sample/ Number Sample Number

Water soil .-_18/o - _/gll _ _l°o/_ --'_I_57 - _/tsg -_l.Osel
VOLATILES(VOC) MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dichloroelhene 61-145/14 59-172/22 _ _ _'(_ _. c_ C_0 _.._ /-/.
lrk_hbroethene . 71-120/14 62-137/23 _ _ 7 _" _' _" _' P__ ' 2_.'7

benzene ;. 76-127/11 66-142/21 '7_ _' ,'_. ? :7_"X-'- "_ J'_::_ /.

toluene 76-125/13 59-139/21 ? O _ g i.. (_ _ _ _/ /--/._ ':'

chlorobenzene 75-130/13 60-133/21 9_'_;" 0/0 z/. 5" _-_ _' _ _. / ,,,

SEMIVOLCnLEs (SOC)
phenol 12-89/42 26-90/35 '/;__ ('o _ r-_._"

2-chlorophenol 27-123/40 25-102/50 (_ _ 9._ / G

1,4-dichlod)enzerm 36-97/28 28-104/27 _>_ q_ / G,(_ -_
N-nltroso-di-n-propylamine 41-116/30 41-126/38 __ '_ "_" '_(D (_ _
1,2,44dchlorobenzene 39-98/28 38-107/23 ._._ _ '7 _ / / _

4-¢hloro-3-methylphenol 23-97/42 26-103/33 q / _ O, /
acenaplhene 46-118/31 31-137/19 C, "7 _ _0 _ _)_: "

4-nlrop_nol " 10-80/50 11-114/50 q'_ _" _ _ .-_ ..,_"

'""'
pentachlorophenol 9.103/50 " 17-109/47 (__ ((._'.'_ _)
pyrene 26-127/31 35-142/36 _'..,9. "7q ,."_

PESTICIDESIPCBs

gamma-BHC(llndane) 56-123/15 46-127/50 /_,_,0 " " / _/0_ /_> "_ .....
helXachlor 40-131/20 35-130/31 _ O- / 0 _ /.'_

elddn 40-120/22 34-132/43 / IR ] ,_ ,_ :_ 9.3 ' ' 'i i

d_elddn _ 52-126/10 31-134/38 /.':),/. / _r9.._. _/ :_- i

enddn 56-121/21 42-139/45 //i . / _/,_ _ ,._."_"

4,4'-DOT 38-127/27 23-134/50 /_ I ) _/(_ _- .._

"- ValuesoutsideofQClimits



5.1 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page._.L_ol I
' NON-CLP ANALYTES

Laboratory _

S,_nple Delivery Groqp (_ I 0 _XO_"_
OA Reviewer/Firm"_ / P_ "

Review Date S--_.2-_I .
SampleMatdx l,__ ADJUSTEDANDQUALIFIEDSAMPLES

ocL=rrs 9/d7y'_57
(%,0,/ %RPD) " SampleNumber SampleNumber SampleNumber

Water Soil
METHOD0010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD
1,1-_ 61-145/14 59-172722

i

dteroform

=

tdddometheno 71-120/14 62-137/24
i .....

totnnJddomell_eno

¢hlorobenzene 75-130/13 64)-13,3/21 [

METHOD8020
toluene 76-125/13 59-139/21

benzene 76-127/11 66-142/21
- I

TPH Diesel 50-150/50 50-150/50 fF) _ /' f -" il
TPHGasotIno 50-150/50 50-150/50 i // _ / / _ /, _>

OUaJIdOrease 65-115/30 85-115/30 I q/ I q'/ I S.n II I I JI I I I
Chlodde 50-150/50 50-150/50

NJU'ato 50-150/50 50-150/50
i

Sulfate 50-150/50 50-150/50
i

o-Phosphate 50-150/50 50-150/50 i

C,==mv, 7_i=_o 7_,_o,,oI I I '11 I ii i II I I I I '1
Totalg4uotvedSolkll 70-13(_/15 NA I I I II I I II, I I

"- ValuesoutsideofQC;lin_ ;



6.0 REVIEW OF MATRIX DUPLICATES Page___ ol I (o
Laboratory
SampleDeliveryGroup _/0"7 )_O_o

QAReviewer/Firm T/_/_',R,C
ReviewDate _-"_"L-¢t( , "
SampleMatrix ou_,_F,EO_SSOC,ATEDS._PLES

DUPLICATESAMPLENUMBER , Sample Number Sample Number Sample NumberSampleNumberSampleNumber

" SAMPLE DUPLICATE
METHOD AND ANALYTE VALUE -VAEEt6- %RPD Qualilier Qualifier Qualifier Qualiller Qualifier

no meet criteria

:--R18¢_ - o

U '
-_i_+ .......... wl,

_w._._ "'_o_o_tr,,, , .
,,,-,--,,-,,_. -, . . ,. .....

•'Z._._c... I ___.o l'_. L_ I I 5 ,.3"- o- 3" i ii

llll • II _ II iii

I | m iii

• = RPDexceedsQAPPlimit.
# = RPDexceedFunctionalGuidelinelimit(CLPinorganicsonly)



7.0 REVIEW OF BLANK SPIKES Page/_"" of I b

Laboratory IJel-
Sample DeliveryGroup q I o'1 _ o 60 QUALIFIED ASSOCIATED SAMPLES
QA Reviewer/Fin. "T','_/P,_E
ReviewDale <_-'_ "_'11'
SampleUalrix _ _I0_Y0_'0 qlO_Xc_/ _IO_XO_'3
LabSampio Number .--.-- SampleNum._arSampleNumberSampleNumberSampleNumberSampleNumber

METHODS AND ANALY'rES T A %R Criteria Qualifier Qualifier Qualifier Quallller Qualifier

- 01_'o;z:.

IAwu'l-g t,,/_'_._v",_,_._(. . ' .

--,VI0,.hP O I_4A'ot,j_r,x-- IA'rvvibS'Mo'[-_,'_caO,J l\JO c_i,_ )l¢_S (_2t_J,"{-ted

i i
o.

II i i

i i i i i

i ii i i ii i

i

ii i i

i

i i i

i i i

ii ii ii

T-total concentration found in spiked sample.
A-_tu_l spike concen_raUon added to sample.
• .; exceeds QAPP limit
# - exceedsFunctionalGuidelineLimit



8.0 .EVIEW OF MATRIX SPIKES Page..L.._of /G
CLP INORGANICS

Laboratory NI_T",, " ' "
• SampleDeliveryGroup_o

. QAReviewer/Firm "T_IP¢.C
T

.. _ :- ReviewDate _-'_7--=11' QUALIFIEDASSOCIATEDSAMPLES

.... SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
SAMPLENUMBER

& analytesoutsideofQClimits % R IDL Value/Quallfler Value/QualUler Value/Qualifier Value/Qualifier Value/Qualifier

_ v,,,rp 1(_o.3 ST.o _-ot/l C.o_1 -F.our
_' _x_., _,o_"z.s o _ o_A,T- _o_Q-- _ov]7

i| i

i i

i

| i i i i i

i

i

i
i l

llll



QA/QC DATA REVIEW SUMMARY

1.0 QA/QC Narrative

Site: Hunters _'oint Annex (CTO 0106)
Laboratory:. National Environmental Testing, Inc. (NET Pacific)
QA Reviewer:. Mary E. Serra, PRC
Review Date: May 23, 1991 "_ .... : ".... ..... " _.

Batch No- 9107X058 (NET Log No. 6116) .. . "
Sample No- 9107X058 through 9107X062
Analyses: Volatiles, seml-volatiles, pesticides/PCBs, metals (including mercury and

molybdenum), cyanide, TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: February 14, 1991
QC Criteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blank spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I. Due to holding time problems, the results for the following analyte are considered
estimated (J) and usable for limited purposes only.

" TPH gasoline in samples 9107X058 through 9107X061
" Cyanide in sample 9107X061

The seven day holding time for TPH gasoline was exceeded by six days in the samples listed.
In addition, the holding time of 14 days for cyanide was exceeded by I day in sample
9107X061. No other holding times were exceeded.

2. Due to accuracy problems, the results for the following analyte are considered estimates
(J) and usable for limited purposes only.

- Thallium in samples 9107X058 through 9107X061

The matrix spike recovery for thallium was 68.2% (75-125% QC limit). The sample
results are biased low for thallium.

The matrix spike and blank spike recoveries for selenium were above the QC acceptance
limits, but the samples were not qualified because the sample results were non-detected.

3. Due to precision problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony and zinc in samples 9107X058 through 9107X061

The relative percent differences of antimony and zinc were 126% and 113% (20% QC
limit) in the matrix duplicate sample.

4. Percent recoveries (%R) slightly above the QC limits were reported as follows for the
pesticide/PCB matrix spike/matrix spike duplicate (MS/MSD) samples.



Anal_e MS%R MSD %R

gamma-BHC 125 128
dieldrin 143 146 "
endrin _ 145 145

The relative percent differences were all within the acceptable range. The pesticide
• sample results are not affected. ,

The percent recovery for 4-nitrophenol was 89% (10-80% QC limit) in the semi-volatile
MSD sample. No results are affected.

5. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



_OO._..ORE"-_o_O,.O_..O....ySEST..ESNF'r_ _(_11(_ _a_o,o.,_
ANALYSIS AND EXTRACTION DATE/HOLDING TIME(S)

Labora_ry _r
SampleDeliveryGroup _//0 7 X058 CLP SOC CLP Pesticides/PCBs
QA RevleweriFi=m_ (soil:extract14days (soil:extract14days

ReviewDate_ analyze40 days analyze40 days
Sa.q_le MatJrix_ water:extract7 days water:extract7 days

CLPVOC analyze40days) analyze40 days)
Number Date Iorsoilandwater) Extract Anal Extract

" q,<>7×o; _ .,I,+/.,, ' "_l.'.=i'_, :<D#I+, _1_,/_, "/,.,/_, ;/:;/<,

_ _9./oTx o_>r =-/,+/'- + _1,_1#/ !_ "=l"i_' =-I.,D/ W_>/,,,
_t

ii ii

L ,_ iiii |1

I

_ - -i| i ==

be-ill • iiii

_=,.i, m i

i ii

"- HoldingTime exceeded
No.,'.s: all holding limes in days



2.1 _.,VIEW OF HOLDING TIMES Page__=2_ol /_-
INORGANIC CLP ANALYSES

Laboratory A/£ r

SampleDeliveryGroup ,/toTfo_# ANALYSISDATE/HOLDINGTIME
.. QAReviewer/Firm_

ReviewDate s/'_.=/,t /
Sami_Ulrix /_/,_,_rr

CLPMetals[I] CLPMercury CLPCyanide
Sa_ Number Sample Date _nlhs) 128¢ays! . ;)

+,o,. ooo :.l,_<l_f 41 _I_i +i
_, _,o7_"o_, =l,+hc ;l+l "1_'i'+' _1' h' "*<'>

II I

|

ii i

II

=l I

I= I=

I

II I I, II

I I

Ill I I

[11.IncludingMotybedenum

Note:allholdingtimesindays



2..2 Rk.IEW OF HOLDING TIMES Page 3 oi t _'
non-CLP INORGANICS ANALYSES

Laboratory /VZ:r ANALYSISDATE/HOLDINGTIME
SampleDeliveryGroup q/o7x o 5
•QAReviewer/Firm
ReviewDate 5/,_I--7q_-_ ChromiumVl
_le Matrix (J_¢r soil:7 days forextract;

Chloride Nlirate-N Sulfate o-Phosphate pH 24 hoursanalysis TDS

Number .... water: 24 hou

=-/,+i,,
o,o,x<>_,, "_/",l_t ...I _ .... :-I,>-I+, I

i

1,,_ ii

i

|1 .

i i

i i

ii i

,I

I ii

i

I ii i l ii i i

i I i ii

i I ii l ii

iii i iii i i

i i =l i i i

"- HoldingTimeexceeded
_'.ote:allholdingtimesindays.



2.3 ..VIEW OF HOLDING TIMES Page. F of ,.,i_
non-GLP ORGANICS ANALYSES

Laboratory N E T
SampleDeliveryGroup9/° 7xo5_ ANALYSISAND/OREXTRACTIONDATE/HOLDINGTIME
QAReviewerlRrm,¢,/Gs / p _ c.
ReviewDale s,/,_.z/#t" TPH.Diesel

" _ Mallix /.,J_,._'¢r" TPH, Gasoline (14 days extract,
• 8010 BET)(, 8020 (7 dayswater. 40 days analyze Oil and Grease

14 Extract

o,o, e ,t .l, ie, / .....,/ ',, .,/,.7,,

ii i

i ii | i ifml

ii III

I _ I n

I .... I|II I ill I

i roll ii i m

ill I I * I I

I I i

I |

II II II I ii

I I I i i ii i i I

| I n n n

i i iii __I II

i

ii

"- Holding Tkne exceeded
Note: all holding times in days.
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3.0 LABORATORY BLANK REVIEW Page 5 ol / ("
CLP VOC

Laboralory N/£'r- ADJUSTEDANDQUALIFIEDSAMPLES
SampleDeliveryGroup q/ o7 xos_ .
QAReviewer/Firm,_ s/Pt_ e
ReviewDale s/z __1,_t -
SamlPteMatrix /.J,_ t r ' Y/oTxos_" qlo7×o_,-,I _,,oTxo(,,o q,,oTx.o_.l.. 9_o'p xo_

SampleNumber SampleNumber SampleNumber SampleNumber. SampleNumber
.Lab.BlankSampleNumberConcentration5or10x

&detectedanalytel (ugA) Value (Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue).

_f_,._ _l__ :

, ,
i i in n

_,_38q ....iiii i ii i

do.,,G_ . (,:3 S _5,. ,,v'o'..' _,:, a,_ ,,,,,,_ ,,va .

n i

i i ,i ,

iii ill in I J -

I n -

ini n III n I n i •

II I i i II

. • Jnl i i ii i I i

u n|u mn , i I

'l IIIli II I i 0 i i

I I n n I nl J I n

I

l inlI H n •" n n J i i ,n i

I I I el _u n n nn m l _ _ | u n nnl _n _ _

,V4 ,/,,., ._.J,. ,L.../)



3.1 LABORATORY BLANK REVIEW Page _ ot/L.
CLP SOC

" e

Lal_alo_ N£ T
SampleDeKveryGroup _/_ 7,_o58 ADJUSTEDANDQUALIFIEDSAMPLES
QARevlewerlF."m N_S /P_,¢.
ReviewDale _/_-/f/ - -
SampleMalrixWt._r __

SampleNumber SampleNumber' Sample Number Sample Number SampleNumDer
lab. BlankSa_ Number._ntr_ 5 or10x

& deleclad analytes lug/I) Value (Old value/New Value) (Old value/New Value (Old value/NewValue) (Oldvalue/New Value (Old value/New Value

,......
• i

i i i . , , , iii

al i ii .j ,., i=

ii i i i,

i ,. i i. . i

i ,, | , i i

'1
i , nil ,

i ,.. , .,. =

i .i i

i i i ! , = j . , , , ,

mill i . , .f • , . ,.,

i i |l i i J_ '_ '" _ -., , . ,H

l i lJ i i li i II l li 1 I



3.2 LABORATORY BLANK REVIEW Page 3 ol /_,
CLP PESTICIDES/PCBS

Laboratory /V_ 7". • ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup q,,o7 xoS,p.
QA Reviewer/Firm_
ReviewDate _/z _,/_/

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab,BlankSampleNumberCOncentration5 or lOx

&deleC_KIa/lab/tel . (ug/1) Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue)NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue)

ill ii Jl , i '

I i i i i i i

i i i

e

I

::

i i i i i i i

i |1 i i | i. i i |

| i i | i| ml ii i . i i ii

i . ii Jl

j _

i

| i i i i i iiii

| i ii i,

i i ii _ i ,, •

i i ii i , Ill ' I I I I

I I I I I III II I | I I J I I m • I ,, I

I I I I I I ' | II I ,11

I _l I I I

I I JI II | ] I II I I I I I III ,'



3.3 LABORATORY BLANK REVIEW Page _ ol ,/_,
CLP INORGANICS

Laboratory _JF_7"
Sample DeliveqtGroup. qlo ? xoS_ OUALIFIED SAMPLES
QA Revlewer/Firm,R/f._,/pt_ c
ReviewDale . 5//z.z/q/ i
SampleMalrix_ • i

LABORATORYBLANK SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
SAMPLENUMBER Blank Blank IDL

&delecledanalyles Type[l]Concenlratlon Value/Qualifier Value/Qualiller ValuelQualiller ValuelQualiller Value/Qualilier

" sJ7¢o ....

i i

ii , . ii, i i , ,

i i
I

i i , ,

tq i = ,
i

i i

i m . i

i i ,m __ ] i,, ,=

,i i i i , i |

i i ,i i

t ,l| _ t t i , |H . =m ,r

i ii , i i --. , , , .. i ,| ,

i | i i i_ i . .,, =, ,

11],, laboratory blank,e.g. iCB,CCB,PB,elc.



3.4.LABORATORY BLANK REVIEW Page• _) ol l(,,
_ NON.,CLP ANALYTES

Lalxxalory AlE_T
Sample Delivery Group 0/o 7yo5 _[ QUALIFIED SAMPLES
QAReviewer/Firm_

... ReviewDale FJ,,z_ •

: • ..

SampleNumber Sample Number SampleNumber SampleNumber Sample Number
BLANKSAMPLE NUMBER Blank Blank

•& detectedanalytes Type[1] Concenlrallon Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier

_,l_rs'_.........

/3/,_ q3 ,, , . ,,,

o,IPf3

,,# • ., . . . #
d

= i i

.ii i = i i

i j iiJl

• i q i =|l i| _ ii ii= i i

ill i |ll i i

,. , ii

i • | ii i| j

i| i i .i i

iiii i i i =| . i i

i i | |ll i i

=. i= i i | I i

,., i

11]. iaboraioryblank,e.g.PB ell:.



4.C JVIEW OF SURROGATE RECOVERIES Page /o ol /_,
CLP ORGANICS

Laboratory NE T"
Sample DeliveryGroup q io-/xo5¥
QA Reviewer/Firm
Review Dale s/zz./¢l

Sample Malrix _re

q/o'Zx'o58 q/o"/ XoS_ _]./oTxoGo dJ/oTx'o_,l @/o7Yo(,,_

_.-.Q_IMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber

' Soil
VOLATILES SurrogateValue SurrogateValue Surro_JaleValue Surro_a!eValue Surrog,a!eValue

loluene_ 88-110 81-117 '/"7 f/ _f ,(o#' //0

bromolluorobenzene 86-115 74-121 /o.2 /05 /o_/ _3 _ 7
1,2-dich_oelhane-d4 76-114 70-121 /o (,, /ooo 1/_ q/ _ ?

, Qualiller Qualllier Qualiller QuaUller. . Qualifier.
o,,, w

SEMIVOLATILES

Idlrobenzene-d5 • 35-114 ? t, 1_ , '77 #.1. ,/

2-11uombil_enyl: 43.116 4a-4-t6_, _' ? _ 7/,' _, //
lelphenyl-d14 ' 33,141 8,_-14"I,=- ,._ 7_ 75 7/, ?q /
phenol..d5 'i_ 10.0-94 .t.e:e-_._-,,_ 5_' ,t / I "7.. '7q . /
2-11u_ophenol' 21-100 3.t--I-00,,_.,._ /,,o 3 7 2:2 7 7 ,/ ......
2,4,6,-tribromophenol 10-123 1;_-1_-_3,']-,.t_- o°0 7.,G 50 (,5 /

•. ' Qualilier . Qualilier..... Qualilier_.._ Qualilier.... Qualilier
•; -.i" ' " :" '

" PESTICIDES/PCB=

. Qualilier. ,. Qualilier .... Qualilier ..... Qualilier.... Qualilier

, "= Values outside of QC limits
q . . ..



I
I

i

• 4.1 REVIEW OF SURROGATE RECOVERIES " Page j ol /_
non-CLP ORGANICS

Laboratory N E I"
SampleDeliveryGroup# l b?x oSJ'
QAReviewer/Firm/v/£3/pR
ReviewDazeY/I,,_,zl q#
SampleMatrix (_,J__e r

QC LIMI"_ SampleNumber SampleNumber SampleNumber Sample Number Sample Number

SoilMETHOD8010 -- . Surrogale Value Surro(:jaleValue ,,Surro_laleValue Surro_]ateValue.. SurrocjateValue
bromochloromethane .i ii i i

2-bromo-l-chioropropane ........... e

1.4-dichl_obulane ..
Qualilier__.. Qualilier Qualilier Qualilier : Qualilier

METHOD802O

alpha.alpha,alpha,, I,' ' I' ' I i I I I I ' I
Iriltourololuene Qualilier Qualilier.. Qualilier Qualilier Qualilier

TPHGasoline

eromonuorobenzene 50-150 5o._so I _/xI zz I _'< I....?'fI I
, Qualilier Qualilier Qualilier Qualilier Qualilier

",.-Valuesoulsideol QClimits



5.0 REVIEW OF MATRIX SPIKFJMATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page /3 ol./(.
CLP ORGANICS

Labotalory/VFT
SampleDeliveryGroup
QAReviewerlFkmp,fe.s/f.e c ADJUSTEDAN.DQUALIFIEDSAMPLES
ReviewDale S/,__/,t I
San Matrix

QC LIMITS _/0"7 ,_o .5 7 ,,.

......(_R / "/d:IPD) Sample Number Sample Number Sample Number
_Water/) SOil '_'& 57 _"' _ ,/8"5,

VOI.A11LF.S(VOC) _-..--_--_" MS %R MSD%R RPD MS %R MSD%R RPD MS%R MSD%R RPD

l,l<lk_lhene" 61-145/14 59-172/22 90 (_ _.8'
ldch_ne 71-120/14 62-137123 ,@8 _]3 5, 7 i

benzene 76-127111 66-142/21 73 7 3. I, '_

Iolue_ 76-125/13 59-139/21 _g _ / _.;t

8EMIVOLATII.ES(SOC) _/o;,:_ R_ssq t/_s
phenol 12-89/42 26-90/35 fo<_ r/g 13. ....

2-¢hlorophenol 27-123/40 25-102/50 5q 70 17
t.4-cll_llod;mtzone 36-97/28 28-104/27 _(t 7l 7, 3 .....
N..nllto,so-C_n-lxopylamine . 41-116/38 41.126/38 -57 (o_) i o '

1,2,4.4dcl_robenzene 39-98/28 38-107/23 7 I "_(,, _,8

4_ot 23-97142 26-103/33 7'_ -Tq b, 5
acenatXhene _ 46-118/31 31-137119 7_ 7_ 3, q

4..n_ I0.8u50 I'_.'I'14/,50 ?._ 8q _ i 7
2,4.._otokJene 24-96/38 .28-89_47 (::,3 (P_' 7'_ ....
I_nlachlorophenol 9-103/50 '17.109/47 _ o _ 5 5.1 , .,
pyrene 26-127/31 35-142/36 ?5 (, 9 _, 3

PESTICIDES/PCBs 8 /_(_, _/Z_ 7 _;_ 7_

oamma-BHC(Mndane) 56-123/15 46-127/50 ::!:7.5 * / _ _' _ .2,

4o-,2u22 ,s ,7
dleiddn ' "52-126/16 31-134/38 i___ _ J'_ -,_ .Q.I

encMn 56-121/21 42-139/45 / 5t5 _ I 'J_ ,¢ _ .
4,4'-DOT 56-127/27 23-134/50 "/3 '70 _. 3.

• - VakJe8 ouls_k) OI QC linlilS



5.1 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page /3 ol /L
NON-CLP ANALYTES

Laboralory /VET
SampleDeliveryGroup_ Io'/_o5_'

QAReviewer/FilmReviewDate_/>_-/4t '

SampleMaldx"G)_¢r ADJUSTEDANDQUALIFIEDSAMPLES
• QCLIMITS _/++7 x+o.5 '7

-(_R1%FIPD) SampleNumber SampleNumber SampleNumber

+_>/ SoilMETHOD8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R" MSD%R RPD
1,t-diddoroell_ne 61.145/14 59-172/22
clmmrolorm

: ,m

br_lorome_ane

tdchloroethene 71-120/14 62-137/24

Iotrachk)roolhono _ ,,
_nZePM . 75-130/13 60-133/21 "

METHOD6020
IOJUOAO 76-125/13 59-139/21

bel_lMI + 76-127111 66-142/21 l,

"rPHDiesm 50-1s0/50 50-150_50 '7/ _,_ ,2, i
"I'PHGmoUne ,50-150/50 50-150/50 _3 /o/ ,,2o

' _lx_ _V/_eo 3/9ot
o,.,,,0o..,. =5-,;=0o +s-,;.moI '_?I _'=1 +;.+-II I I Jl I I I
m+om, 50-,=_+o 5o..,m,.+o
Nllrale 50-150/50 50-150/50 i

Sullate ' 50-150/50 50-150/50
o-Phollphalo 50-150/50 50-150/50

c=,==,,v, 7o.,=_o 7o.,a0/,oI I ! !1 I I II I I !
i

Tom=,,=,,,===, 7o-1=,,5_ I I II I !1 I ....I II

,'- Valuesoutsideol QCliners
• , .'



6.0 REVIEW OF MATRIX DUPLICATES Page /_ of..//,

Labo_'atoP//VET
SampleDelivelyGroup q/oTxo _'
QAReviewer/FirmM_.s jOg C
ReviewDate o'/_/4 / " "
SampleMatrix /,.)2-/_

QUALIFIED ASSOCIATED SAMPLES

SAMPLENUMBER " J-O/°Tx°r_7 I c)to7xo58 9_o7x'o_q c2/o7._o_.o ,_/oTxo_/DUPLICATESAMPLE NUMBER _/_._,-.x .L)et,"_ i7 q'_ I SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

• SAMPLE DUPLICATE
METHOD ANDANALYTE VALUE VALUE %RPD Qualifier Qualifier Qualifier Qualifier Qualifier

no meetcriteria

__.,z...,..".._ . #_ t_) _7,_" /a_ ,,31)J ,",'_.'3 ,v.D::i" _D,7
_.....,_, o, ._ It,C- II,_ IS._o f./e ,_/.5 ,,_7,_ ,

i n i j

I i i i

n n l J u " u

I I i

• iHn

I i n I

I H

i in ,

| n

I n n n im j ,,

I I | =n "1

r

u nn n n •

n I n I nii nnl i i i | ,.=

I I .,, i i

' ,.-nPO_ _PP _t.
# = RPDexceedFunctionalGuidelinelimit(CLPinorganicsonly)



7.0REVIEW OF BLANK SPIKES ' Page [5 ol /_

Laboratory _,J-F.T"
SampleDeliveryGroup q/o7 X o _g QUALIFIED ASSOCIATED SAMPLES
QAReviewer/Firm_,_s/p,¢; °
ReviewDate_'/L_/oi "
SampleMatrixO_.,- ,,_(o;,_¢# ,//o7x-o5_ ,//o7,_o_..o qloTx_.l
Lab _ Number _/_ ,_'/<4. JI7")#. SampleNumberSampleNumberSampleNumberSampleNum_r San_oleNumber

METHODS ANDANALYTES T A %R Crllerla QuaUller Qualifier Qualiller Qualiller Qualtller

i i

9__ ,, " /yr" to-,fo (YO #'_ '_'_
ii.+-

i ! i

r I.
I '

- o

i i i

IIu i

• .o.

i i

;
. i

i i

i i r ii

i I iii

I i

ii ii i iii

III ii ii

i i i i ii

I iiii iii i i iii i

I i i i i ,,, i | J

T.total ¢onoentraltonfoundin spikedsample.
A-actual spike¢oncenUationaddedto sample.
".exceeds QAPP limit
•# • _ FunctionalGuidelineLlmil '



8.0 REVIEW OF MATRIX SPIKES Page / (., o! /.G
CLP INORGANICS

Laboratory _ET"
SampleDeliveryGroup
QAReviewer/Fen
ReviewDale 51_=.1,_, - QUALIFIEDASSOCIATEDSAMPLES
Smp_Mautc_,_

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
SAMPLENUMBER

& analytesoutsideolQCiimils % R IDL ValuelQualillm Value/Qualiller Value/Quall/ler Value/Qualifier Value/QualilkJr

" _.L.,_ _,_._ _ o G.ou._- "5.o_-:r _.o_=- _,o.__-

o.

• ,°.

i

i

i i i

,.=.. n i i

I I I

I i

I '1 | I i

I I

I I i

• I

,I_=_(_.,.._....c:;,. _ ka_.:._-',,i; _ , ..



QA/QC DATA REVIEW SUMMARY

1.0 QA\QC Narrative l

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc.
QA Reviewer:. Thorsten Ander_n, PRC
Review Date: May 23, 1991

Batch No- 9105G597 (NET Log No. 5919)
Sample No.: 9105G597 through 9105G600
Analyses: Volatiles, semi-volatiles, pesticides/TCBs, metals (including molybdenum), cyanide,

TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: February 1, 1991
QCCriteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blind spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

1. Due to holding time problems, the results for the following analytes are considered estimated
(J) and usable for limited purposes only.

• All volatile analytes in sample 9105G597
• Mercury in samples 9105G597, 9105G599, and 9105G600

pH in all samples

The volatiles in sample 9105G597 were analyzed 34 days after the collection date.
Mercury in the samples listed was analyzed 43 days after collection. In addition, pH
in samples 9105G597 through 9105G600 was analyzed 4 clays after the collection date. The
results for these samples are considered estimates as stated above.

Technical holding times were met for the other analyses.

2. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (UJ) and usable for limited purposes only.

Methylene chloride in samples 9105G597 through 9105G600
Acetone in samples 9105G597 through 9105G599
Heptachlor in samples 9105G597, 9105G599, and 9105G600

Methylene chloride and heptachlor were found in the laboratory blanks at concentrations
of 4.2 _g/kg and 3.6 _g/kg, respectively. Acetone was not found in the volatile
laboratory blanks, but is considered a common laboratory contaminant. The quantitation
limits for these samples may have been raised according to the blank qualification rules.

3. Due to surrogate recovery problems, the result for the following analyte is considered
estimated (J) and usable for limited purposes only.

TPH gasoline in sample 9105G600



The recovery of the TPH gasoline surrogate, bromofluorobenzene, was 19% in sample
9105G600. This recovery is below the 50-150% QC acceptance fimits. The surrogate recovery
of 2,4,6-tribromophenol was 149% (QC limit of 19-122%) in sample 9105G597. This problem
does not affect the quality of the data because only one semi-volatile surrogate was out.

4. Due to accuracy problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony and calcium in all samples analyzed

The matrix spike recovery for antimony was 65.4% (75-125% QC limit). The blank spike
recovery for calcium was 159% (70-130% QC limit). The sample results for antimony are
biased low, while the results for calcium are biased high.

5. Due to precision problems, the results for the following analyte are considered estimates
(J) and usable for limited purposes only.

Copper in all samples analyzed

The relative percent difference of copper was 71% (20% QC limit) in the matrix duplicate
sample.

6. High percent recoveries of 134-149% were reported for gamma=BHC and heptachlor in
the pesticide/PCB matrix spike/matrix spike duplicate (MS/MSD) samples. This
pesticide/PCB spiking problem is not expected to affect the sample results.

7. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



,.o NET ;tSJ  ,0oI o,lORGANIC CLP ANALYSES

ANALYSIS AND EXTRACTION DATE/HOLDING TIME(S)
Laboralory _JF__"_"

Sample Delivery Group ( PI o 5_, _;_'_ CLP SOC CLP Peslicides/PCBs
QA Reviewer/Firm "F_ PIZ.¢, (soil: extract t 4 days (soil:extract14 days

Review Date .6"-_'_ ..=1( analyze 40 days analyze40 days
Sample Matrix _ 6"1_ water: extract7 days water:extract7 days

CLP VOC analyze 40 days) analyze40 days)

Sample Number Sample Date (14days lor soil andwater) Extract Analyze Extract Analyze

°tlOSGS"I"[ "Z-oI=°/I '_--07-°1_'_ (_ _-II- gt - "_-II-cil _---II-'_l 3-J'_-Cll

,=ltoSG%'=19 7..-o1-%1 __- (_- _ _ "z-it-9( "-5 -. I1-__ -_ - I1.'_ ) -_-17 - el_
k. '_to.sG(,,oo "Z-ol-'_l _-fl-hl "z.- ,i-_, 5-";o-Ii _-ll -'7( "5-_-_ I

• = Holding Time exceeded
Note: all holding times in days



,.,, REVIEW OF HOLDING TIMES Page _ ol / _
INORGANIC CLP ANALYSES

Laboratory 'l'J t_ T"
Sample Delivery Group '=/ID5 (_ 5 '_ "7 ANALYSIS DATE/HOLDING TIME
QA Reviewer/Firm '1"_/(_,.(..
Review Dale 5-'_'=)_'
Sample Matrix _D a t

CLPMetals[t] CLPMercury CLPCyanide

._ _rnple Number SampleDate (6months) (28days)

_,.. 9toc_C_Sq'_ _ 2-Or-fit "5"P$'°)1->4"1S'_ L _'2(,,"°11 "2-14-_/I

2_-ol-fil 3. o I,,-'=)I _ '_-15.'_L 3 --'zt.,.-'_ I _ "_ - 14- ':}1
m

m mw m

[1] =IncludingMolybedenum
° = HoldingTime exceeded
Note: all holdingtimes in days



2.2 nEVIEW OF HOLDING TIMES Page _ ol /(:;'
non-CLPINORGANICS ANALYSES

Laboratory 1',3E'l- ANALYSIS DATE/HOLDING TIME
Sample DeliveryGroup ¢] IbsG5']7
QA Reviewer/Firm T_ _#_RC_

ReviewDale _.-2"_-_11 ' ChromiumVl
SampleMatrix 5'0[ I soil:7 daysforextract;

Chloride Nitrate-N Sulfate o-Phosphate pH 24 hoursanalysis TDS

SampleNumber SampleDate (28days) (48 hours) (28days) (48 hours) (72hours) water:24houranalysis (7days)

• - HoldingTime exceeded
Note: all holdingtimes indays.



2..,., REVIEW OF HOLDING TIMES Page "_ of [_
/

non_LP ORGANICS ANALYSES

Laboratory kJ_ T
SampleDeliveryGroup _ 10_'G '_ ANALYSIS AND/OR EXTRACTION DATE/HOLDINGTIME
QA Reviewer/Firm -I"_tII_C
ReviewDate _- 7-3 _1 TPH,Diesel
Sample Matrix 5 o i I TPH,Gasoline (14daysextract,

8010 BETX,8020 (7dayswaler, 40daysanalyze OilandGrease

,, SampleNumber SampleDate (14days) (7days) 14dayssoil) Extract Analyze (28days)

_ , q l O_ G S=)_ '2-Ol-ffj "s_- ( O - Cl _ 3. - I b . C_( 7 - /2._)1 -2 -15 C_l/ o ":,Gs cI "2-o I-':)1 2 - /0 - '_) "2 -1a - c) l "z-12.91 "2 -I_-°1]

_, ¢llo_GGo_ "2-01-91 _-IO-_l "_-Io-'_l ?.'ll-q} "2-15-':)(

* = HoldingTime exceeded
Note: all holdingtimesindays.



3.0 L_BORATORY BLANK REVIEW Page _ ol /6
CLP VOC

Laboralory _ I_T" ADJUSTED AND QUALIFIED SAMPLES
Sample DeliveryGroup =1f 0 _ G5¢1"7
QA Reviewer/Firm TI_ 19¢C
ReviewDate _;-'_ ,'3--tll
Sample Matrix _o'_t 91o _659" 7 _ {0 %_ 91o _G_9_ CllO_"G&oo

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab.BlankSampleNumber Concentration5 or10x I "2'_ ,/_);J¢'h'o_

&detectedanalytes ,.,_. Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue)

i



3.1 LAB(JHATORY BLANK REVIEW Page_.___o!
CLP SOC

Laboralory_'T"
Sample Delivery Group _t'o _G5 _"7 ADJUSTED AND QUALIFIED SAMPLES
QAReviewer/Firm T_ I PD._
ReviewDate _ _-2_ -"1l
SampleMatrix _ _

Sample Number Sample Number Sample Number SampleNumber SampleNumber
Lab.BlankSampleNumber Concentration 5 or 10x

& detectedanalytes (ug/I) Value (Oldvalue/New Value) (Old value/New Value) (Old value/NewValue (Old value/NewValue (Old value/NewValue)

iUl i

Jl

i i

i

i i

i

ii ii |1 i



3,2 LABuRATORY BLANK REVIEW Page ;_ ol ( 0
CLP PESTICIDES/PCBs

Laboralory _ _T" ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup q 10<:;G,59"?
QA Reviewer/Firm TA I F_-C
ReviewDale _-"_;; -<It '
Sample Matrix '_o{I °t( o5GS°13 Ctl05G 5_¢1 '_/oqO6oo

Sample Number Sample Number Sample Number Sample Number Sample Number
Lab. Blank Sample Number Concentration 5 or 10x

& detectedanalytes .(_, Value (Oldvalue/NewValue) (Oldvalue/New Value) (Oldvalue/New Value) (Old value/NewValue) (Old value/New Value)

- _i_l'_ ....
/t,,.o÷o.cl_lor .'_._ j¢( zo_I_.o.:_ l,_s i _,:r _4 ) _4 ,._- " --

i

i

el

i i i

i |

i =l i i | i i ii i



3.3 LA=-,,RATORY BLANK REVIEW Page 8 of 16
CLP INORGANICS

Laboratory _JE"I'"
Sample DeliveryGroup ¢(Io_C._;q7 QUALIFIED SAMPLES
QA Reviewer/Firm _ JP_C

Review Date _-7.3".._!_
Sample Matrix _B_

LABORATORY BLANK Sample Number Sample Number Sample Number Sample Number Sample Number
SAMPLE NUMBER Blank Blank IDL

& detected analytes Type[l] Concenlrallon Value/Qualilier Value/Quali|ier Value/Qualilier Value/Qualifier Value/Qualifier

IVkJL./ _ ""

[1] - laboratoryblank,e.g. ICB,CCB,PB,eIc.



3.4 LAUORATORY BLANK REVIEW Page,_ ol /(3
NON..CLP ANALYTES

Laboratory

Sample Delivery Group ¢_.//_'_5'=i "/ QUALIFIED SAMPLES
'QA Reviewer/Firm TillIP_(-
Review Date 9-'2_-=11 I

Sample Matrix _a; [

SampleNumber SampleNumber Sample Number Sample Number Sample Number
BLANKSAMPLE NUMBER Blank Blank

& detectedanalyte$ Type[l] Concentration Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier

TP/16.sol,'n¢ PI_ too
- _"156"5

-r-PflGa%l;c_el _E3 1,30
•- $i bQ_

"r'P eL_;_se I PB KiD

[11 ,= laboratory blank, e.g. PB etc.



4.0 h,..41EW OF SURROGATE RECOVERIES Page lO of /6

CLP ORGANICS

Laboratory IUE 3"
Sample DeliveryGroup o_i Oc_G._q-. /
QA Reviewer/Firm Ti_ IP_C

ReviewDate _ --z_ _tl
SampleMatrix _;oi I

QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water Soil

VOLATILES SurrogateValue SurrogateValue SurrogateValue Surro<jateValue SurrocjateValue

toluene-d8 88-110 81-117 (OG / O t '_4 I o_

brornolluorobenzene 86-115 74-121 (_"3 _;c_ c/4 '_'f .
1,2-dichloroethane-d4 76-114 70-121 I I _ _ '_ _'4

Qualifier Qualifier Qualifier Qualifier Qua,tier

SEMIVOLATILES
nitrobenzene-d5 35-114 38=1"14._3-_.'-o _5 "] .4 _' t _

2-fluorobiphenyl 43-116 4¢3--1-t6,o-,,_ ! 0 (_ I 0 I I0 I _.2 .
terphenyl-d14 33-141 3C,-1-_1Lz-,_7 ( [ / i I ':1 I 2"_ "7 "_

phenol-d5 10.0-94 19._9_ _ "'_J G '_ "1 I _' _ (o-2_
2-fluorophencd 21-100 2J...tO0_-._.z) "_ I "3'3 "7<5 _'
2,4,6,-tribromophenol 10-123 10..1.231,_-,.t_- 14- x- "7 D _/L, _"_

Qualifier Qualifier Qualifier Qualifier Qualilier

PESTICIDES/PCBI

dibutylchlorendate 24-154 2o-I_O I _o I I#_, I "7"I I 7 _ I I
Qualifier . Qualifier Qualifier Qualifier____ Qualifier

". Values outside of QC limits



4.1 h,=VlEW OF SURROGATE RECOVERIES Page /I el / _
non-CLPORGANICS

Laboratory t"J_'T
SampleDeliveryGroup q I D¢__5:_7

QA Reviewer/Firm 'r-_ lIPE¢
Review Date _ -"_"_-9 (
Sample Matrix _,B_(

QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water Soil

METHOD 8010 Surro(jateValue SurrocjateValue Surro(jateValue SurrocjateValue SurrocjaleValue
brornochloromethane

2-bromo-l-chloropropane
1,4-dichlo_obutane

Qualilier Qualilier Qualifier Qualifier Qualifier

METHOD 8020

alpha,alpha,alpha,- I I I I I I I I I
lriflourololuene Qualifier Qualifier Qualifier Qualifier Qualifier

TPH Gasoline

.romofluorobenzene 50-150 5o-15o ! "_:; I 7f ! _-_r I 1.9_ I IQualifier Qualifier Qualifier Q Iua Jler Qualifier

"= Values outsideel QC limits



5.0 RE..,EW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE h,.:COVERIES AND RPDs Page ]"_ ol //o
CLP ORGANICS

Laboratory _ ____'T
SampleDeliveryGroup ¢)(0_ _'5"c/"7
QA Reviewer/Firm _/_C. ADJUSTED AND QUALIFIED SAMPLES
ReviewDate "J.-_3_l| I
SampleMatrix "_oI I

OCUMITS _/0(0 " ¢_'"] b31_ FJ/_
(%R1"/J:IPD) SampleNumber SampleNumber . SampleNurr_ber _,

VOI_II'ILF_ O/OC) ' MS%R MSD%R RPD MS%R MSD%R RPt) MS%R MSD%Rr RPD )

1,1-dichlomethene 61-145/14 59-172/22 /D 5 /0 "_ "2."_ _'3 _' _ "7. b
tdchloroethene 71-120/14 62-137/23 _ (_ '7(_ _. I _ b c_4 4. '_
benzene 78-127111 86.142/21 _ 0 _ c] /. "_ / _ "3 11"7 t
toluene 76-125/13 59-139/21 I D "_ Io _ dl ._ $ "7 _ _ 2.
¢hlorobenzeno 75-130/13 60-133/21 Cl_ u/-./ "_, _ '_ b c}_ ! _'

samvoL nUS(soc) ( I 3 15cl4
phenol 12-89/42 26-90/35 5 C> 4_ "2. O

2-chlorophenol 27-123/40 25-102/50 "3 '_ ,_'7.. "7.4-
1,4-dlchlod)enzene 36-97/28 28-104/27 "2_ "3 (D "L 2_
N-nitroso<li-n-propylarrdne41-116/38 41-126/38 _ O ,_ z. o
1,2,4-tdchlombenzene 39-98/28 38-107/23 _ 4 "_ I _.
4-chloro-3-methylphenol 23-97_42 26-103/33 (_'Z. '_ _ I 0
acenapthene 46-118/31 31-137/19 C,I _- I'z.

4-nilrophenol 10-80/50 11-114/50 _ _ "70 _).
2,4-dinltrotoluene 24-96/38 28-89147 E)_ _ '_' _. O
pentachlorophenol 9-103/50 17-10_,/47 -'/_ E,_ _.
pyrene 26-127/31 35-142/36 (__ 5_ I

PESTICIDESiPCBs _"

gamma-BHC(Undane) 56-123/15 48-127150 I"_4t=P 14_1"_" _0
heptachlor 40-131/20 35-130/31 F4:I::_P /V]_ _- | .2._

alddn 40-120/22 34-132/43 _ I_' I_
dieldrin 52-126/18 31-134/38 at"2. / O[ ¢[. D
enddn 56-121121 42-139145 _ "] IP 3. _.
4,4'-DDT 38-127127 23-134/50 "3 _ "7"7 0. o

".Values outsideof QC limits



5.1 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page/:22 o! /6
NON-CLP ANALYTES

Laboratory _ET"

Sample Delivery Group _ 10c_GS_"/
QA Reviewer/Firm "__ / 1_£-r-
Review Date '_-"2 "_-¢1_

Sample Matrix $o{ I ADJUSTED AND QUALIFIED SAMPLES

QC LIMITS M/A" kJ/A O} IC)( o
H =; E_

(%R 1%RPD) Sample Number Sample Number Sample Number
Water Soil

METHOD 8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dichloroethene 61-145/14 59-172/22

¢horoform

bromodochloromethane

trtchloroelhene 71-120/14 62-137/24

tetrachloroethene

¢hlorobenzene 75-130/13 60-133/21

METHOD 8020

toluene 76-125/13 59-139/21

benzene 76-127111 66-142/21

TPH Diesel 50-150150 50-150/50 r ..i , /L..,/i. /j/_ _,. l

TPH Gasoline 50-150150 50-150/50 /o"_ /oO 4 ._ I 0"7-) t' DO 4. "_

oll_ G._ e5-11_0 85-11_0 J_'o I I J[ l l l

Nitrate 50-150/50 50-150150

Sullate 50-150/50 50-150150

o-Phosphate 50-150/50 50-150150

Ch_m,.mV! 70-1_0 70-130,,0I I I II I I II I I I
Tot=O=o_e_So,_ 7_130,,SN_ I I I II I I II I I I

* = ValuesoutsideofQC limits



a_

6.b rIEVIEW OF MATRIX DUPLICATES Page /'_ ol

Laboratory I_ E"r
SampleDeliveryGroup _ I I>__¢j'7
QAReviewer/Firm'Tk If'£C
ReviewDate _-.-'2.'_._1
SampleMatrix ,_oiJ

QUALIFIED ASSOCIATED SAMPLES

DUPLICATESAMPLENUMBER I --- _"<1,4 "_3 I Sample Number Sample Number SampleNumber Sample Number SampleNumber

SAMPLE DUPLICATE
METHODANDANALY'I'E VALUE VALUE %RPD Qualilier Qualilier Qualiller Qualifier Quallller

,Li_hat donomeetcriteria) ,_ v

II. "_ 1"7,'3 "/o.-/ 3- 3- T

I

I

i

, i

= i

"- RPDexceedsQAPPlimit.
.. # - RPDexceedFunctionalGuidelinelimit(CLPinorganicsonly)



7.0 REVIEW OF BLANK SPIKES Page /_ el /0

Laboratory M_'["
SampleDeliveryGroup °1(0_,5<)'1 QUALIFIEDASSOCIATEDSAMPLES
QAReviewer/Firm "T/__p_C.
ReviewDate _-"Z'_-'_(
SampleMatrix _o_'1 9105_"=t"/ "}'1oSGS'_" q/o ¢j_B3"'/'_ 9'105G[,oo
LabSampleNumber ,----- SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

METHODS AND ANALYTES T A %R Criteria Qualifier Qualifier Qualifier Qualifier Qualifier

• _ .-- _44 5 t "7o-r_o

T=total concentrationfound in spiked sample.
A=actual spike concentrationadded to sample.
°. exceedsQAPPlimit

, # = exceedsFunctionalGuidelineLimit



8.0,,,::VIEW OF MATRIX SPIKES Page / (_ ol /'(:,
CLP INORGANICS

Laboratory _ t_l-
SampleDeliveryGroup ._I0_(_D/-/
QAReviewer/Firm3_ I _fL_ReviewDate. cJ-'L"5-rl[ QUALIFIEDASSOCIATEDSAMPLES

SampleMatrix _,oi! _ (c_5_"t _/O 5G59_' $/Z_5G_F] 't"1_ 56_,oo
Sample Number Sample Number Sample Number Sample Number Sample Number

SAMPLENUMBER
& analylesoutsideol QC fimits % R IDL Value/Qualifier Value/Qualifier Value/Quallfler Value/Qualifier Value/Quallfler

i

_ .6=_;.45.0 "_'_._t 3- /0.'7 _ 7 I._ 3" "7-_."z"3- .
)

0 "
H ii

i =l

= =ll

i i i

e
, =



AL_12 '_

QA/QC DATA REVIEW SUMMARY

1.0 QA\QC Narrative

Site: Hunters Point Annex (CTO 0106)
Laboratory.. NET Pacific, Inc.
QA Reviewer. Thorsten Anderson, PRC
Review Date: May 20, 1991

Batch No.: 9105H585 (NET Nos. 5918 and 5975)
Sample No- 9105H585, 9105H586, 9106H591, 9106H592, 9106G603, and 9106G604
Analyses: Volatiles, semi-volatiles, pesticides/PCBs, metals (including molybdenum), cyanide,

TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: January 31 through February 6, 1991
QC Criteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blind spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I. Due to holding time problems, the results-for the following analytes are considered
estimated (J) and usable for limited purposes only.

• All volatile analytes in samples 9105H586, 9106H592, 9106G603, and 9106G604
• All semi-volatile analytes in sample 9106H591

Mercury in samples 9105H585, 9105H586, 9106G603, and 9106G604
pH in samples 9105H585 and 9105H586

Extraction/Analysis Reouired Holdin_ Time Holding Time Exfffded by

Volatiles analysis 14 days 1- 14 days
Semi-volatile extraction 14 days 22 days
Mercury analysis 28 days 1-6 days
pH analysis 3 days 2 days

Technical holding times were met for the other analyses.

2. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (UJ) and usable for limited purposes only.

• Methylene chloride in samples 9105H585 and 9105H586
• Acetone in sample 9105H585
• Heptachlor in all samples analyzed

Methylene chloride and acetone were not found in the volatile laboratory blanks, but are
considered common laboratory contaminants. Heptachlor was found in the laboratory
blank associated with this sample group at concentrations of 3.6-77 ttg/kg. The
quantitation limits for these samples may have been raised according to the blank
qualification rules.



3. Due to surrogate recovery problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

- All volatile analyses in sample 9106H592
• All positive results for semi-volatile analytes in sample 9106G603
• TPH gasoline in sample 9106H592

All negative results in the semi-volatile analytes in sample 9106G603 are considered rejected
(R) and unusable for any purposes due to the low surrogate recovery of 2-fluorophenol (6.4%).

The recovery of the volatile surrogate, 1,2-dichloroethane-d4, was below the QC
acceptance limit for sample 9106I-I592. The recovery was 40% in this sample.

The recoveries of the semi-volatile surrogates, nitrobenzene-d5 and 2-fluorophenol, were below
the QC acceptance limit in sample 9106G603. The recoveries were 15% and 6.4%, respectively.

The recovery of the TPH gasoline surrogate, bromofluorobenzene, was 26% in the sample
9106H592. This recovery is below the 50-150% QC acceptance limits.

4. Due to accuracy problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony and calcium in all samples analyzed

The matrix spike recovery for antimony was 65.4% (75-125% QC limit). The blank spike
recovery for calcium was 158.9% (70-130% QC limit). The sample results are biased low
for antimony and biased high for calcium.

5. High percent recoveries of 134-149% were reported for gamma-BHC, heptachlor, and
dieldrin in the pesticide/PCB matrix spike/matrix spike duplicate samples. High
recoveries of 143-770% were also reported for heptachlor in the pesticide/PCB blank
spike samples. These pesticide/PCB spiking problems are not expected to affect the
sample results.

6. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for g_.lpurposes.



2.0 REV V OF HOLDINGTIMES Page. I of I_"
ORGanIC CLP ANALYSES

ANALYSIS AND EXTRACTION DATE/HOLDING TIME(S)

Laboratory I'J_T"
Sample Delivery Group c_IO_ HS_'_ CLP SOC CLP Pesticides/PCBs

QA Reviewer/Firm "_ ] PiEr_ (soil:extract t4 days (soil:extract 14 days
Review Date __ tetq _ analyze40 days analyze40 days
SampleMatrix_ water:extract7 days water:,extract 7 days

CLPVOC analyze 40 days) analyze40 days)

SampleNumber SampleDate (14 days forsoiland water) Extract Analyze Extract Analyze

glb5 HS_'_ l-_l-°ll Z-II-gl 2--I_-g_ "3-t1- °I! "2- l{-':ll "_ - m'I"_-_ t

qlo_ 5':ilb I- 31-'II ").-"2._i-_l "_ _',,,) 2-11-gl,,_ _-o_-"II '2-11-Oll "3-1"3 "q!
_IPb, H'_._ 2-0b-°1_ 2-"2-_-°_1 3..14o11_..,F .'$.1,:1Oll 2.1,,i.g I "_-C'4-91
_1ol e i_, ScI2 '2..-OI,-gt 2-"zl-.-°ll _ c,_ "2-l°l-':)l "_-"r_Jt I 2.:1':)-</I 3-L)4-_]

.glOi,_--o-(,,O."3, "2.."OS-°ll,, "2.-'ZO-°I} _ _,_ 9--'I°I-°Zl "3-r_'-°ll "_--lq-ffl "3-04-g,.I
__1o_,G,k,o,l 2-o5-_I _-_-'_ _ _,! "2-f?-_l "_-t"z.-'h z.-w_- _ -3- o4-,i I

m l l|

l.,, •

n Ill

l

I l

• ' i

",- "4oldingTime exceeded
,_ce:allholdingtimesindays

i



2; '-.VIEW OF HOLDING TIMES Page "_- of [
,rdORGANICCLPANALYSES

Laboratory k) E 1"

Sable_,veryG__.p,_. s_ A_LYmSD^TeHOLD,NGT,.EOARevlewerlFirm I_l n
ReviewDate Ov_"Z.o'. l_ql
SampleMatrix ,___'L/.'

CI.P Melals[l] CLPMercury CLPCyanide
SampleNumber SampleDale (6months) (28days) (14days_

" _1o5H555 (-_f-9_ _.07-'_t-'-, 4-r-r-,_t "_--o;,-_i -_ ,_) 2-14-'Ii
. ':Ito_H_'I,,, i I-_I-'11 3--07.--_1-.+4-17-_ 1 _-o_-_1 _ (,, "2.-1,4,._I

;\ L,, 9tOS_FLSct| "Z-o_,-_il. 3-o-/'-91-> 4-17-9t 3-o6-mt '2-t'4-_'1
oil Or,, H _. ? .o6_Cll _-(5-(_Oll .-7 _ -/'_-cll 3-oI:,-_l 2-1,_ -°II

i_ q_o(eG_o_, _-o_,-_I "_-o'Z-'l(--74-q-_t "3-o_,-,_ f-_,) 2-(,_-,,i_

| i i

'11]-IncludingMo4yl)edenum
• - HoldingTimeexceeded+
Note:allholdingtimesindays



2.2 R! EWOF HOLDINGTIMES Page "_ of '_
non-CLP INORGANICS ANALYSES

Laboratory I_T" ANALYSIS DATE/HOLDINGTIME
Sample DeliveryGroup _ll 0 _ _
QA Reviewer/Firm "!'1_|PC.(

Review Date_! C,hrombmVl
SampleMatrix_d, I" moll:7daysforexVact;

Chloride Nltrate-N Sulfate o-Phosphate pH 24 hoursanalysis TDS

Number Date . . water:.24 . ,

I i

ii

i ,, 11

i

• =HoldingTimeexceeded
Note: all holdingtimesin days. '_



2." 'EVIEW OF HOLDING TIMES Page '4 of { _'
non-CLPORGANICSANALYSES

Laboratory /VET"
SampleDeliveryGroupq IO_klS_<_ ANALYSISAND/OREXTRACTIONDATE/HOLDINGTIME
OAReviewer/Firm"PAIPIZL
ReviewDate Ho_'7.,o.tEl_l TPH,Diesel
Sample Matrix i_ ! : TPH, Gasoline (14 daysextracl,

8010 BETX, 8020 (7 dayswater, 40 days analyze Oil andGrease
Number Dale 14 Extract Aria

2- D_,.-'_ 2 - oq.ql 2 - to-'t f :z , I¢;-=1
7..-0 _,-°1 Z - o°i-_ :Z-14-_
"?." Ob -"ct• "Z- I O- °t _ 2 " {q - q l 2-17-'/I Z - 'r°/'-'

.te(_(,,o_, "Z.- :z.-la-_l 2-H._q _z- (cl-'_l
"_-o k- o_. 14_ll 9--17-ql 2-

_ _ mmmm_m mm=_mmm_mmL_= m

* = Holding Time exceeded
Note: all holding limes in days.



3.0 LAB _TORY BLANK REVIEW Page. _ of • I_;
CLP VOC

Laboratory PJ_ 3" ADJUSTEDANDQUALIFIEDSAMPLES
SampleDeliveryGroup 9 105 H5_'5
QARevlewerlFi.rm "IR]fR.C
ReviewDale Mb,_0, I¢_t_l

SampleNumber SampleNumber SampleNumber Sam_ Number SampleNumber
La_.BlankSampleNumberGoncenlrallon5 or10x

&detectedana_e8 (ug/l) Vatuo (OldvaJu_/NewValue)(Oldvalue/NewValue)(OtdvalueVNewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)

He-I.L_/¢_e_/0ri,I, _l:, - 5.9 _.gk,.T _'.o _'.ou._- ^lo 0"/-],,,,r_,_,,,_,,, 0,_/;.(';,._
Af,e't' " ' I 'i

l



3.1 LABOr "ORY BLANK REVIEW Page _ of [_
CLP 501,

t.auo,'ato
SampleDeliveryGroup q105 _ 5_'#J ADJUSTEDANDQUALIFIEDSAMPLES
QAReviewer/Firm T_] I_-C
ReviewDate Ho_?-O.l_ql
Samp;eMatrix _ I']'

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Lab.BlankSamlP_Number Concentration5orlOx

&detectedana_ea (ugA) Value (Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)

i

ii

i

i

| I i

i i

i i

i ii

i ii i

i i i i i • i

i |

ii ii

i ii i| i i

i i ' ' i i i

o



3.2 LABC: TORY BLANK REVIEW Page "7 of Ic6
CLP PE3TICIDES/PCBS

Laboratory _J_:T ADJUSTEDANDQUALIFIEDSAMPLES
SampleDeliveryGroup _ I 0 $ H <a_
QAReviewer/Firm T_I_°_,£.
Rev;ewDate _V,_ _0,_[_

SampleNumber SampleNumber SampleNumber SampleNumber Saml_Number _,_,I,1,#.
Lab.BlankSampleNumberConcentration5 or10x

&detectedanalyte, Value (Oldvalue/NewValue) (Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)(Oldvalue/NewValue)

- _1573 " - J

I I {

i i

i i



3.3 LABC "TORY BLANK REVIEW Page <_ of I _'
CLt- ,dORGANICS

Laboratory _E'T
SampleDeliveryGroup"_/05 ff 5_'5 QUALIFIEDSAMPLES
QAReviewer/Firm T_ !I+ILC
ReviewDate P_'?-Ol fqql
SampleMatrix _01"l

LABORATORYBLANK SampleNumber SampleNumber SampleNumber Saml_Number SampleNumber
SAMPLENUMBER Blank Blank IDL
&detectedanalytes Type[l]Concentration VaJue/QualMier Value/QuaIMier Value/Quamler Value/QualMier Value/Qualifier

_ c_15 (p$ C,.io+.:J.ePB +ome 1_-¢_oJ I " '

i

I

i i

i

[1]-- laboraloryblank,e.g.ICB,CCB,PB,eIc.



3.4 LAB "ATORY BLANK REVIEW Page _ ol ,.|(_
NOh-_LP ANALYTES

Laboratory NET
SampleDeliveryGroup _ I O<JH%S5 QUALIFIEDSAMPLES

QA Reviewer/Firm "f"_l._f]2.£
ReviewDate H_,_7._.J_I
SampleMatrix sz_i!"

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
BLANKSAMPLENUMBER Bank Blank

&detedeclanalytes Type[l| Goncentration Value/OuaUller Value/QuaMler Value/QuaUller Value/Qualifier Value/Qualiler

-_1 ss'_

- Ql (v.ol

. ,_IV_ ={
0_ rGr_e P_ t_

- _l 5,4."z-
ii

,,-'_l_4"_
' TP H,D'l¢_e( _tib tJ.D

I

J

[1]- laboralcWblank,e.g.PBetc.



4.0 Rr "EW OF SURROGATE RECOVERIES Page ]_ of _
CLP (.,,,GANICS

_homtory IJ_.-T
SampleDeliveryGroup ql o5H_$S
QAReviewer/Firm"_'RJP_.C
._eviewDale PL_._'z.o.t"l'lt
SampleMatrix

QCLIMIT SampleNumber SampleNumber SampleNumber SampleNumber Samlp4eNumber _z._
Water Soil

VOLA'r]LES SurrogateValue SurrogateValue SurrogateValue SurrogateValue SurrogateValue ._,n__
toluene-d8 88-110 81-117 °l(_ °t7 [ I_ I o_ I b Jl
brorno!kJorobenzene 86-115 74-121 el"7 _ 5 , _ q5 _b q4
_,2-did'doc0ethane-d4 76-114 70-121 o/o '_1 _t(,, 40 ;_ I i _, II I .

Qualifier Qualifier Qualifier Qualifier_ Qualifier _....--

SEMIVOLATILES
mUobenzem-dS aS-114 _'t4_-,,_ ,_. _<; "7+ [o, t5 _ t,_
R-fluor(_enyl 43-116 45,,1.16_ - _3 _ _ _'_ _ ?,'2.

teq)henyl-d14 33-141 _ _-,_7 ? 0 o_ 'i_-[ _'1 °I "2-. .9 "_
phenol-<15 10.0-94 _-,,a _ 7 5'_ (_ _ q "2.c) _,%
2-11uorophenol 21-100 24--H_r-u-, _¢J 2)_, _ Io4- _._ _ _5
2,4.6,-t_1 10-123 _ I !__' _"] "-/'¢] 4 b 7 q.
. Qualifier Qualifier Qualifier Qualifier Qualifier

r_ESTICIDES/PCBI

:'_utylchlorendate 24-154 20-150 I "7 |
Qualifier Qualifier Qualifier . Qualifier Qualifier (_ _ ..__

*. Valuesoutsideol _



4.1R EWOFSURROGATERECOVERIES Page1[ of __"
non-CLP ORGANICS

Laboratory _ E T
Sample DeliveryGroup q Io_H_(IS
QA ReviewerlFwm "t"P,IP_(_

ReviewDate II_"_P_lq_ [
SampleMat_ _,J:_ .

QC UM]'r SampleNumber SampleNumber SampleNumber San_ Number SampleNumber _e_j,_._
Water Soil

METHOD8010 SurrogateValue Surro(jateValue Surr(xjateValue SurroQateValue SurrogateValue __
_r_ane

l-bromo-l.cldorowopa_
,4-d_ane

Qualifier Qualifier Qualifier Qualifier Qualifier (__ ....

,_ETHOD 8O20

,_.,_a.,_)_,.- I I I I I I I I I
triliourotoluene Qualifier Qualifier Qualifier Qualifier . Qualifier (_ _

Gasoline

9romofluorobenzene 50-150 50-150 I el _ I c_.,),.., l _'_ I "2,E, _ I "[_ J '_
Qualifier Qualifier Qualifier Qualifier _" Qualifier _p_,.__ _

"- Valuesoutsideof QC ,mils

*1 |

i
o"



5.0 REVI OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RE iERIES AND RPDs Page)"_ of (_"
CLP OHGANICS

Laboratory /_) _T
SampleDelivery Group ,o/i 0_ F/_ S

QA RevlewerlFm T/_ _P P_£. ADJUSTED AND QUALIFIED SAMPLES

Revimv Date IJ_o_ _0/plCl I
SampleMa,ix .,.__I

..rrs .... 91D('X,R/'YJ:IPO) SampleNumber SampleNumber . " Number .

VOLA'nLES (VOC) MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-d._11omelhene 61-145/14 59-172/22 '_ "_ _"c_ "7- 0 83 q | |.

tdcldoroethene 71-120/14 62-137/23 (:I b cl_ ,I. _, _o I 10"L 3.'f
benzane 76-127111 66-142/21 ! (>3 _ "1 l "1 _4 1r7 "3 .%

toluQne 76-125/13 50-139/21 _""] _'_ '_-._) _ _l _ _- _ ._
chlocobenzene 75-130/13 60-133/21 _ t_ °I (_ i_ _4. _'_- I.-]

S=.':_'OL_T..ES(SOC)
ph_n:)l 12-89/42 26-80/35
2_:,: -_)phenol 27-123/40 25-102/50
1,_,-:._.,hiod_enzono 36-97/28 28-104/27

N-nlt_cm-dl-n-propylamlne 41-116/38 41-126/38
1,2,44dchlorobenzene 39-98/28 38-107/23

4-chloro-3-rnothylphenol 23-97142 26-103/33
acen=._4hene 46-110/31 31-137119

4-nilrol_enol 10-80/50 11-114/50
2,4-_'ir,itrotoluene 24-96/39 28-89/47

i)ent_r.hlomphenol 9-103/50 17-109/47

pyrene 26-127/31 35-142/36

g_m:_a-Bl-_ (llndano) 56-123/15 46-127/50 134 _ 14Ol_ I0 _ O ¢__ 9.
l_..___hlor 40-131/20 35-130/31 , , H_.. H_-- I"2- '_ 3 14 0 ,,11 _ _
alddn 40-120/22 _4-132/43 _5 q_ I _ 12.'] <)4 30

en_r_n r_-_21/21 42-139/45 _'_ _0"_ _. 0 "1t _"_ I
4,4'-[X)T 38-127/27 23-134/50 . 7 '_ -]'1 O. 0 _ _ _ ] :5

".Values outside of OG limits
°



5.0 h,,.;I/IEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE HECOVERIES AND RPDs Page 13 of Ib
CLP ORGANICS

Laboralory J_ ET
Sample Delivery Group q t'O _ Hc_':_j
QA Reviewer/Fir m T_Ii>_r_. " ADJUSTED AND QUALIFIED SAMPLES :
Review Dale H_v,,"2_. t_ |

Sample Matrix ___.'

QCLIMITS , <_loSHC;s_ q(0(pG(,,o5 '_ill FlOl
(%1:11%RPD) Sample Number SampleNumber SampleNumber

Water Soil

VOLA'IrlLES(VOC) MS%R MSD%R RPD MS%R MSD%R RPD MS%,q MSD%R RPD

I.l.dichloroelhenl 61-145/14 59-172/22 _,c_ Cl I . "_.
Idchloroelhene 71-120/14 62-137/23 _ '_ J. 9
benzene 76-127/11 66-142/21 {.'-1 _<_ |. '7-

,o.. 76-,2. .-.,,2, 4.
chlmobonzeno 75-130/13 60-133/21 "6 [. _4 "Z. t

SE;aVOLATCES(SOC)
I:_mnM 1249/42 26-90/35 <_O '481 _ .0 _ "3" _,'_ I

2_hlorotldlNmM 27-123/40 25-102/50 _ 4 "2. "?. 4" 1_4 Io4 C)

1.4<ilchlod)enzene 36-97/26 28-104/27 _.<_ "_ (p _.-Z Lp I LQ "!_..
N-nluoso.dl.n..pr_ 41-1lsr'Je 41.12u'Je _ 0 4 _ '2.0 -H" "x_ I
1,2,44dchk)mt)enzene 39-98/28 38-107/23 _ _ ,4 3 ) 1- (_ (D_
4-chiom-3-mMhylphenol 23-97/42 26-103/33 (_2_ _(o I 0 _4 "/4 C)

ecenaplhene 46-118/31 31-1:37119 _ ( • 5_r t % , _ (_ "75 I

4-.IroC_e.ol lo-euso 11.114F-Jo-/5 "70 _,_1 °d"/ _ 1
2.4-dlnilrololue¢_ 24-96/38 28-89/47 _- {_] _ o_ _. O , _"0 _ _ I
plmlacldomphenol 9-103/50 17-109147 "] 5 _,_ _ ._ (_-I _-/ C)

pymne 26-127/31 35-142/36 k _ -_ J0 _ _ "7 _' I

PESTIClDES/F¢8_

ganvna-BHC (lindane) 56-123/15 46-127150
heplachlol' 40-131/20 ' 35-130/31
Idddn 40-120/22 34-132143
dieldrin 52-126/18 31-134/38
endrtn 56-121/21 42-139145

4,4'-0OT 36-127/27 23-134/50

".Values ouiside of QC limits
.



5.1 REVI ' OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RE VERIES AND RPDs Page _'_of t
NON-CLP ANALYTES

t

Laboratory _T
SampleDeliveryGroupq los H5 _$
QAReviewer/Firm"T_Je£.(..
ReviewDate F,_.o,.u"z.o._ql
SampleMatrix _;_f_l _ _ ADJUSTEDANDQUALIFIEDSAMPLES

(%1:11'YJ:IPD) _ Number SampleNumber SampleNumber
Water Soll

METHOD8010 MS%R MSD%R RPD MS%R MSD*/J:l RPD MS%R MSD%R RPD

1,4.-dlchloroethene 61-145/14 50-172/22
c_ -'.-form
_0,m,;,_k:,mm,mn
tdct,loroethene 71-120/14 62-137/24
toVachloroothono

chl_ene 75-130/13" 60-133/21

METHOD 8020
toluene 76-125/13 59-139/21
benzene 76-127/11 66-142121

TPI.4Dbsel 50-150/50 50-150F-_ _'_ / 0'7- q._
TP_;.Ga_m r,0-150/50 r,0-150/_ Io_ Ioc) ,I ._

o,_. 0_115no o_11srjo11oo I _,r..-l_.'z li l l il tos I /oo 14.':i I

Ch'c_le 50-150/50 50-150/50
i

I_ato 50-150/50 50-150/50
Sulfate 50-150/50 50-150/50

o-Phosphate 50-150/50 50-150/50

ChromiumVI 70-130/307_1_40I I I II I I II I I I
To,,o_,,h,_so_ _/Is NA I I I II I I il I I I

• - Values outside of CX3 limits



5.1 RE_,,,:W OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page I _ el I _
NON-CLP ANALYTES

Laboratory
Sample Delivery Group
QA Reviewer/Firm
Review Date

SampleMatrix ADJUSTEDANDQUALIFIEDSAMPLES

OC LIMITS _IDSH _'_ °JIb b HS_

(%R 1%RPD) Sample Number Sample Number Sample Number
Water Soil

METHOD 8010 MS%R MSD%R RPD MS %R MSD%R RPD MS%R MSD%R RPD

1,1-dlchloroethene 61-145/14 59-172/22

chore form

bromodochloromethane

trichloroethene 71-120/14 62-137124

tetrachloroethene

chlorobenzene 75-130/13 60-133/21 "

METHOD 8020

benzene 76-127111 66-142/21

,o.,,o,,o,o.,,o,,ot t I I ITPH Gasoline 50-150150 50-150/50 I ! O ( C)_ _ .c_

Oil an0 Grease 85-115/30 85-115/30 I I I II I I 'll [ I I

Chloride 50-150150 50-150/50

Nitrate 50-150150 50-150150

Sulfate 50-150150 50-150/50

o-Phosphate 50-150150 50-150/50

C.romi.n,Vt 70-,30_o70-,3014oI I '1 II I I ' .11 I I I

Xota,_.oh,odSo,,_ 70-1=01,5 N^ I I I II I I II I I I

"- Values outside of QC limits

_..4 ;_, ._'t.:., " • ,



6.0 I_ 'EW OF MATRIX DUPLICATES Page]_L_of (_

Laborato_j IJ_"i"
SampleDeliveryGroup '=tI o'_H_Z5
QAReviewer/Firm "11i]_,_,.
_eviewDate _ 2J>;tqqI
._ampleMatrix '_61(

QUALIFIED ASSOCIATED SAMPLES
-.'_PLE NUMBER

_UPUCATESAMPLENUMBER ,-' SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

SAMPLE DUPLICATE
METHODANDANALYTE VALUE VALUE %RPD Qualifier Qualifier Qualifier QuaJiller Qualifier

_Listanalytesthatdonomeetcriteria

I I

[ i°II05GS_'K -_z_6q'_
- [ /

I

i

i

"- RPDexceedsQAPPHmiL
• # - RPDexceedFunctionalGuidelinelimil(CLPinorganicsonly)

i •



7.0 R EW OF BLANK SPIKES Page 1"7of I

Laboratory N _'T
SampleDeliveryGroup q I 0 5H S_'_ QUALIFIEDASSOCIATEDSAMPLES
:3A Reviewer/Firm T_P-_-_-

_eviewDale _c_,,_0_ II_ql
•_amploMatrix So_'_ qfo$ H_5 qlP_'H_gt, qlb_ HS"lt 9/_H_1_ 9/oi_t,o'J q/_,_o&

LabSai_eNumbe(. -- SampleNumberSaml_Number SampleNumberSampieNumberSampleNumber _1¢_

METHODS AND ANALYTES T A %R Cdteda Qualifier Qualifier Qualifier Qualifier Qualifier _ I ;_Cit'l

Pd,s4¢c;=lesIf'(l_-f' _,_ _ _o-Mo ,.

O'i_&¢i_ I Oq

-'FP_ _'o_,._ -(-'_b_l"_ "77 _o-i_

A 4'- DoT i__4
bi_l_r;h 130

r+ __ ; ,-,-,_.. L_Ir.'%'_ _ _ _ :3-

,T-tolal concentration found in spiked sample.
A-actual spike concentration added to sample,
• - exceedsQAPP limit

• t;"' exceedsFunctionalGuidelineLimit



_.0 R EW OF MATRIX SPIKES Page (_of I_;
CLP INORGANICS

Laboratory 14
SampleDeliveryGroup q I 0'_rtS_cJ
qA Reviewer/Firm TP,_Ia,_>££.
ReviewDate "rill i>_.(.." QUALIFIEDASSOCIATEDSAMPLES
SampleMatdx ,_o;t

'_105H555 el/oSd<R(,, qlPt,,HSq! qa0_,HSq_ 9tot.G(_o_ olto_.Gf,o_

• SampleNumber Sam_ Number Sample Number SampleNumber Sample Number -_,_._rl¢SAMPLE NUMBER

& analytesoutsideolQC_ % R lB. Value/QuaUller Value/QuaBler Value/Quallbr Value/Qualifier Value/Qualiller V_I,_¢/_k_.l

:i A n4;,,',_on,_ t,,5.4 S.o 4o._ _ 'i3.1,, 3- _'5._ _ "/_."1 ,T" 4q.4

I

-' ]

i i i

i

i I I i | , i i

ID
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QA/QC DATA REVIEW SUMMARY

1.0 QA\QC Narrative

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc.
QA Reviewer. Christina G. Kabitzke, PRC
Review Date: May 21, 1991

Batch No.: 9105G593 and 9106H593 (NET Log Nos. 5887 and 6009)
Sample No.:" 9105G593 through 9105G596, and 9106H593 through 9106H596
Analyses: Volatiles, semi-volatiles, pesticides/PCBs,metals (including molybdenum), cyanide,

TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: January 30 and February 6, 199l
QC Criteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blind spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (U J) and usable for limited purposes only.

- Methylene chloride in samples 9105G593, 9105G595, 9106H593, and 9106H595
• Acetone in samples 9105G593 and 9106H594

Toluene in samples 9105G593, 9105G594, 9105G596, 9106H593, and 9106H595
• 2-Butanone in samples 9105G595

Heptachlor in samples 9105G594, 9105G595, and 9106H593 through 9106H596

Methylene chloride and acetone were found in the volatile laboratory blanks at
concentrations of 3.9-4.2 #g/kg and 6.3 /_g/kg, respectively. Toluene and 2-butanone
were not found in the volatile laboratory blanks, but are considered common laboratory
contaminants. Heptachlor was not found in the laboratory blanks associated with this
sample group but has been found in other laboratory blanks at concentrations up to 210
_g/kg. The quantitation limits for these samples may have been raised according to the
blank qualification rules.

2. Due to surrogate recovery problems, the results for the following analytes are considered
estimated (J) and usable for limited purposesonly.

• All positive results of semi-volatile analytes in sample 9106H595
All pesticide/PCB analytes in sample 9106H593

• "ITH gasoline in samples 9106H594 and 9106H596

Due to the low recovery Of 2-fluorophenol in sample 9106H595 (9.5%), all negative results
in this sample are considered rejected (R) and unusable for any purposes.

The recoveries of two semi-volatile surrogates, nitrobenzene-dS, 2-fluorophenol, were below
the QC acceptance limit in sample 9106H595. The recoveries were 19%and 9.5% respectively.



The recovery of the pesticide/PCB surrogate was below the QC acceptance limit for sample
: 91061-I593. The recovery was 18% in this sample.¢

The recovery of the TPH gasoline surrogate, bromofluorobenzene, was 21% and 35% in
• samples 9106H594 and 9106H596, respectively. These recoveries are below the 50-150% QC

acceptance limits.
?

3. Due to holding time problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

• All volatile analytes in sample 9105G596, 9106H593, 9106H594, and 9106H596
• All semi-volatile analytes in sample 9105G595
• Mercury in all samples analyzed
- Cyanide in all samples exeevt 9105G593

The holding times for the listed extractions/analyses were exceeded by the following amounts:

]Extraction/Analysis Reouired Holding Time 1-10lding Time Exefedcd by

Volatiles analysis 14 days 1-22 days
Semi-volatileextraction 14days 29 days
Mercury 28 days 9-34 days
Cyanide 14days 1day

Technical holding times were met for the other analyses.

4. Due to accuracy problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony in all samples analyzed
• Chromium, manganese, and selenium in samples 9105G593 through 9105G596
• Calcium in samples 9106H593 through 9106H596

The matrix spike recoveries for antimony, chromium, manganese, and selenium were
20.8-65.4%, 55.9%, 67.6%, and 59.8%, respectively (75-125% QC limit). The blank spike
recovery for calcium was 159% (70-130% QC limit).

5. Due to precision problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

Mercury in samples 9105G593 through 9105G596
Copper in samples 9106H593 through 9106H596

The relative percent differences of meicury and copper were 146% and 71% (20% QC
limit) in the matrix duplicate samples.

6. The following problems were observed with the matrix spike/matrix spike duplicate
(MS/MSD) samples.

Low recovery of 63% for benzene in the volatile MS sample
• Poor relative percent difference (RPD) of 76% for 4-nitrophenol in the

semi-volatile MS/MSD samples
• High percent recoveries of 142-231% for gamma-BHC, heptachlor, and dieldrin in

the pesticide/PCB MS sample
• Poor RPD of 57% for heptachlor in the pesticide/PCB MS/MSD samples

These MS/MSD problems are not expected to affect the sample results because they marginally
exceed the acceptance limits, or the samples were already qualified for surrogate problems.



7. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



2.0 REV '1OF HOLDING TIMES " J Page I of
ORGANIC CLP ANALYSES

ANALYSISANDEXTRACTIONDATE/HOLDINGTIME(S)
Laboratory/_L:7'T J

SampleDeliveryGroup'_I0_'_"_ _ q,OIlOl_H_c}3 CLP SOC CLPPesticides/PCBs
QA ReviewerlFirmC_'_'_'v_ [t. Jd._l'_,_-g/pt_C_ (soil:extract 14 days (soil:extract14 days
ReviewDate_./_,.x¢_. t_r_ IJ "J analyze40 days analyze40 days
Sample Malrix _/D'/ U water:extract7 days water: extract 7 days

, CLP VOC analyze40 days) analyze 40 clays)

Sample Number Sample Date (14 daysfor soilandwater) Extract . Exlracl

_10_5"_3 01-30-_II 02-/l-eli ,_.Z-o'1-_ I 0?,-I'z JI I 0'2-o'_--_I o_ .o(_-_)I

_11_c_6,_'_" 01-_o-"11 o9.-II-Cl1 _-I_-:11_ O_-::z-I-_ll 02-o_-'_1 O} "0_-_1 !..

qlOl_/-t_ff- 1_---o6-'_1 o,_.-_.-I-_II _ Yr,_ o_-/,_-:11 o._._o-_ _ o_-t_-_ll o_-o_-_1t

:I/o6t4_6 02-o6-_1 o__:2.1:,11c ¥c,) 0_-_-Ctl ... o._-I_-:11 o_-_1_tl _?,-os-_I
i i i

i

i

,m,

" = HoldingTimeexceeded _." _"1.,')'(_r_-l./X'"_T_blI't-.__ _/O_1/_1'1



2.1 h_,,IEW OF HOLDING TIMES ' Page _ ol
INORGANIC CLP ANALYSES

Laboratory /,J_"r
Sample DeliveryGroup._/ 0_ (__'__J_ o) / 0 _/'1_ _ ANALYSIS DATE/HOLDING TIME
QA Reviewer/Firm C.(_/f/P---/-
Review Date :2-1.t_¢,1- i i_(i I

SampleMatrix ,_'1 u
CLP Metals[l] CLP Mercury CLP Cyanide

SampleNumber SampleDale (6months) (28days) (14days_

I

I1] =IncludingMolybedeoum
"= HoldingTime exceeded
Note: all holdingtimesindays



2.2 RL 3.W OF HOLDING TIMES Page 3 ol, g#o
non-CLP INORGANICS ANALYSES

Laboratory _C'T" ANALYSIS DATE/HOLDING TIME
' Sample DeliveryGrouR_lOc-.;(e_T)_ ! _I06H'_

QA Reviewer/Firm_ / P/_C
Review Date :2A. _ I_ Pl ] ChromiumVl

Sample Matrix _" ! U soil:7 daysforextract;
Chloride Nitrate-N Sulfale o-Phosphate pH 24 houmanalysis TDS

' SampleDate water: 24

X
_,ob_s'_ oz-o6-o)/ "",,, o_-o_-ql/ \

i i

i

i

i

i i i

i i i| i i

i i ii i ii ii

i

• = Holding Tuneexceeded
Note:all holdingtimesindays.

i



2.3 l/IEW OF HOLDING TIMES Page 4 o! 'Z_
non-CLP ORGANICS ANALYSES

Laboratory A] _-'T"
Sample DeliveryGrou__5-"e)_ ! _1 0 (_H-_"_3 ANALYSIS AND/OR EXTRACTION DATE/HOLDING TIME
QA Reviewer/FirmC/_ / P/_C.
Review Date _..I. _/'_ _ J TPH,Diesel
Sample Matrix _;-0-1"| (J TPH. Gasoline (14 claysextract,

8010 BETX,8020 (7 dayswater, 40 claysanalyze Oil andGrease
Date 14 da Exlracl

i ,,

_,o5,_ ot-,o--_, "_../_. /Z,/ o2-o3-_, ,,-og_,_z-,o-1, o:z-,I-'_l
Cllogk_ . 91-5oJII . .o2.-oC_Iio_.ot-,_J6_-io-'_I o_.rl1-,11
o/tos-e,_/o ol-So-,_l .. "k,, o',,.-o'_I.. oz-{),o-eJ...oa-jo.,'t_ o2-1_.-c_1
_Io619S_:_ o2-o_-_ll , //''_ ,024oq-__ oz-_"/--cllo_-IT-'ll o_-I_-ml

i i _ i i i i 1.. _ i i i

H ii i ' '

i i ,= ,, , ,,. t , i

i| ii iii ii = ii i =l

i ill i ,,ll =,,,

i i i ii i ii ........

*. HoldingTime exceeded
Note: all holdingtimes indays.



3.0 LABOR. .)RY BLANK REVIEW 'Page _ el 9/0
CLP VOC

Laboratory _/LeT ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup,_10_(P£_)_)J._//0(_ft"_'_
QAReviewer/Firm_ / pI2-C
ReviewDate_--I._ /Iq'Cl I
SampleMatrix _ I 0 _lO_(og-_ _, _ l O_g'_i_ _t O_ 5_ _ l O_fn_-'l (_ _106_-z_'_

Sample Number Sample Number Sample Number Sample Number SampleNumber
Lab. BlankSample Number ConcentraUon 5 or 10x

& detectedanalyle= _ Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Old value/NewValue) (Old value/NewValue) (Oldvalue/New Value)

0 /

?.--I_l-_no-_. /',!.1:>. 6-0 II H IIL_' Z_ /_.Svt_ _o-OVI
//////////////.////// ////.,"///// // / ////.
_./////I/ //// <<. I////<,/////f I / _" / / / / / I/./<
- _/<_¢_ _. _'-_-4-_-

ir,

__ __,_ _._. _c _._/_._u_-

i i i iii

i i| ,l i

i • |l i i i II I



3.0 LABOr "ORY BLANK REVIEW Page. _ of o

CLP V(,_.

Laboralory _J_r ADJUSTED AND QUALIFIED SAMPLES
Sample DeliveryGroup °l I0_"_ _ _ _ _ I0 (_/'_
QA Reviewer/Firm_:_ P---)_
Review Date 1.1. _ libel )

SampieMatrix ._jU _ / 0 (_h_'z_ _ ,_10_ _" (_10(_1"_7_(_
SampleNumber Sample Number SampleNumber Sample Number SampleNumber

Lab. BlankSampleNumber Concentration 5 or 10x

Value (Oldvalue/NewValue) (Oldvalue/NewValue) (Oldvalue/NewValue) (Old value/NewValue) (Old value/New Value)&detoctod analylo8 //L _.

_-b,_,, d._'_ _.D.._-- 5.:_ _-._//6._,_-_-._
_1_ _- tJ.'p. _" _l ./zl ?.3_?.3_3- _ / _o

I

I I

I I • I Ill I

I

'" I I

_._. : _ 4-_f_._
. . _



3.1 LABORA ,:iY BLANK REVIEW Page ,'-'7"ol
CLP SOC

Laboratory_JE-T"
Sample Delivery Group_ i _ / O6f'J_q _) ADJUSTED AND QUALIFIED SAMPLES
QA Reviewer/Firm _ / p/cv_
ReviewDale._./_;L_ I1_/
SampleMatrix _/U

SampleNumber SampleNumber Sample Number SampleNumber Sample Number
Lab. BlankSample Number Concentration 5 or 10x

& detectedanalyte= (ugA) Value (Oldvalue/New Value) (Oldvalue/New Value) (Old value/NewValue (Oldvalue_lew Value (Old value/NewValue)
i

- P/_/_- N_- _:_'_ .......
////////:////I,/_./ / /

,

i i i i i II

i i iil I i i

i i ii i I

i iiii i i i i i i ilil

.i ,, i i

i i i ,i ,. i i

ii ,. i i ii

i i lii i in

i ii i ii

| i i • i i i ., i ,,m Hi

i i ini iii ill

i J , -.

i i i i illi Pl In I i It ii

I I • .... .. • | . I I

|| II I I Im ....... ' ' "' '



3.2 LABOR, )RY BLANK REVIEW Page'_ of "_
CLP PESTIClDES/PCBs

Laboratory_uc"T" ADJUSTEDANDQUALIFIEDSAMPLES
SampleDelive_GrouB_t:_' _ _ /0(_HS-_3
QA Reviewer/Firm CP}¢(./p,o.__
ReviewDate 24, _ _1_ i
SampleMatrixC,,6_'1(-J _lO_z_ - (_lO_fl_ " _I06H_'-_ _10(_ L _lO_" ,_lobH_

SampleNumber SampleNumber Sample Number Sample Number SampleNumber
Lab. BlankSample Number Concentralion 5 or lOx

& detectedanalytel (ug/I) Value (Old value/New Value) (Oldvalue/NewValue) (Oldvalue/New Value) (Oldvalue/New Value) (Old value/New Value)

I- _15_ _1_ _-_£

___l.e' _._,_/,__.._I_,7-_.6_l_.b,_ . '/)'//.;I,,,'/., /// //'///.///// / / / / / / / /
/////////11//,, //./ / / / / / / / / / / / _; / //

i1

i i

i i , | ,,i i

i i i i iii iii

iii ii

i i ii i

i

fl.]).--_t- _._:dc_(



3.3 LAB(. .TORY BLANK REVIEW , Page _) ol '_
CLP INORGANICS

Laboratory _J_" .
Sample DeliveryGroup,_ D_-_ S_ s 0/I 0(__-_ QUALIFIED SAMPLES
QA ReviewerlFirm _'J_/[:>I_C "

Review Date_/#_)_1 I
Sample Matrix .__ 4)

LABORATORYBLANK SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
SAMPLENUMBER Blank Blank IDL
& detectedanalyles Type[t] Concentration Value/Qualilier Value/QuaUller Value/Qualifier Value/Qualilier Value/Qualifier

:__ :_,_ _ ,_._._:,_ ......
/// u/ f / / / /f / ,,./ / ,./,, / / ....
'/////////. / / / f, / t/
---_r't-_. P_ ,,

ml i

i

i i

i

i i = i ,

i | i

i i i i

[1] - laboratory blank,e.g. ICB,CCB,PB,eIc.



3.4 LABC TORY BLANK REVIEW Page I o .ol _,
NON-.L, LP ANALYTES

Laboratory I_ k"-7"-
Sample DeliveryGroup, _ I l)_'-_'/_ _ _ / O$_-'°/_ QUALIFIED SAMPLES
QA Reviewer/Firm_ / PIP---J-.
Review Date '2_. _ IO)_lt

Sample Matrix _1-_"[O

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
BLANKSAMPLENUMBER Blank Blank

&detectedanalytes Type[l] Concentration Value/Qualilier Value/Qualiller Value/Qualifier Value/QuaUlier Value/Qualilier

- __ P_
__i _ hl_v. 1_t-__.E_

--_i_- p_......
(m÷_"_ _Jo-,_-p_-:_._

_I_ __ bl_ _>__
//7f////,;//////I ,' / / I I ....
///////f_ //_/( I ( f [ f /
- PI6Q I P8

_ _,_ _1_-__>_J__,_

- _6H-_ -?_.....

- __'_T- P._ ..

i n i IH i

Ill - labo_aton/blank,e.g. PB etc.



4.0 REV I OF SURROGATE RECOVERIES ' Page It of
CLP ORGANICS

Laboratory t_r"
"SampleDeliveryGroup._/0_6,_"_ i c//_ 6"/-/_
QA Reviewer/Firm_//D_C
Review Dale3J./L_,.¢-/I_ _l

Sample Matrix _u'_'lO

QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water Soil

VOLATILES SurrogateValue Surro(jateValue SurrogateValue Surro(jateValue Surr(xjateValue
toluene-d8 88-110 81-117 _)-_-- 6)_- I o 6' {o'_ _'_

bromolluorobenzene 86-115 74-121 I 0 J _ _ _'6 .... t o3 ,_'_--
1,2-diddoroethane-d4 76-114 70-121 _ _- _ _ _" {0 _o _3

Qualllier Qualifier Qualifier Qualifier Qualifier

SEMIVOLATILES

nitrobenzene-d5 35-114 35:TT4A3-,z< 6 / _ _ _ _0

2-fluorobiphenyl 43-116 _ ,o-,,_ _/_ / 0-0 _:_- o° b _

terphenyl-d14 33-141 33-441Ds-,_7 :_ I 0_ (__ / O_ _"
phenol-d5 10.0-94 19:0-94_-,, _ _ _ _- ,_ .... PO

2-11uorophenol 21-100 21--1-00.z:.,_,. _" _)/ _ b _/
2,4,6,-tritxomophenol 10-123 1(PT23_-''_- 6 (o _ _ _,_ _"

Qualifier Qualilier Qualifier.__ Qualilier Qualilier ....

PESTICIDES/PCBs

dibulylchlorendale 24-154 20-150 I I I I I I
Qualifier Qualilier Qualifier Qualifier Qualifier :_-

"= Values outside of OC limits

i



.,.,J REVIEW OF SURROGATE RECOVERIES Page /_--_of "/_,
CLP OF'- _NlCS

Laboratoryr_ET-
'Sample DeliveryGroup.¢11tP_/3 _ '_ 106h_-_3
QA Reviewer/Firm_/Pf_-_..
ReviewDale '2_. _//_/J

Sample Matrix ._;"_'/_'

QC LIMIT SampleNumber SampleNumber SampleNumoer SampleNumber SampleNumber
Water Soil

VOLATILES Surro¢jateValue SurroateValue SurroDateValue SurrogateValue SurrogateValue
toluene-d8 88-110 81-117 t / 0 _ ///:,

bromofluorobenzene 86-115 74-121 _o i ::_ ::_

1,2-dichloroethane-d4 76-114 70-121 _ / / _ 0OO
Qualifier Qualifier Qualifier Qualifier Qualifier

SEMIVOLATILES

nitrobenzene..d5 35-114 36-.1-14.=_.,:z,o _# ic/ _ _
2-fluorobiphenyl 43-116 48-'H6_o-_,¢ ! o ! #_(-- _
lerphenyl-d14 33-141 _l-'_rl '_-,_, '_" _00 _

phenol-d5 10.0-94 10:e-94_-,, J _o_.. _._." _-/..

2-fluorophenol 21-100 21-."1"60,;-,1, 6)_ '_'- _
2,4,6,-tribromophenol 10-123 10--1.=33_-,_-_ .... ,_" (__" _.,. _

Qualifier Qualifier(3"_ Qualifier Qualifier Qualifier

PESTICIDES/PCBs J_¢" _" _"_"

dibulylchlorendate 24-154 20.1so I 11o I I_ I 14_' I I I
Qualifier Qualifier Qualifier Qualifier Qualifier

"= Valuesoulsideof QC limits



_'1 _ E_ fVOF SURROGATE RECOVERIES Page 13 • of. 2-_
- non-t.z.P ORGANICS

t

l.aboratory NL_'-
SampleDeliveryGroup._1 0S-5'._). ( _1__'
a^ pevlewerIF=rm_ /P_-_--'
[F!ev_w_Date_-!. _ _61_J

QCLIMIT San_eNumber SampleNumber SampleNumber SampleNum_r Saml_Number
Water Soil

_ET_OD 8010 Surrol]ate Va!ue Surrogate Value SurrogateValue Surro_]aleValue Surroj]ale Value
bromochloromethane ......

,2,_,ron_1_ropropane ....
I,___ ....

Qualilier Qualilier Qualilier,, Qualifier Qualifier

M_=T_OD8020 , ,
ail_,,alpha,alpha,- I I' 1 I I I I i
'l_tl_orotoluene ....... Qualifier , Qualifier Qualifier Qualifier :', "' Qualifier

TF'H_ine ....
Bro_o.fluorobenzene 50-150 so-._so _'_ I °1o I E_ , I lq-'_ l ,P_ l

Qualilier Qualilier..... Qualilier. Qualilier Qualiller...

•

I

I ,
i ,



_'I REt' _/OF SURROGATE RECOVERIES Page / _ ol 2._
pon-CLP ORGANICS

_.aboratoryKIET
SampleDeliveryGroupR105"b,_, _ '_106P/'_-_
QAReviewerlFirrn(._ / pl_.C..

QC LIMIT SampleNumber SampleNumber SampleNumber SampleNumber Sample Number
I Water Soil

HEIr. D8010 .... SurrogateValue SurrogateValue SurrogateValue Surrogate,Value Surrogate Value
b_o(_fO_lJr_ .........

2-bmcno-l-chlompropane ........

_,__u_ ......
Qualitier , Qualilier Qualilier Qualilier ,, Qualifier

_ETHOD8020
: _t I _' '" ' ' "" ' '

,_.,_,a. ,_,=.. I I I I I . I I
'_.llourololuene Qualilier Oualilier Qualifier Qualilier Qualifier

TPHGasoline , ......
B,omo,uo,o_.= =-_so ,o._r,o _ _'.. I "_ I _ '11 ] I I

' Qualilier__ Qualifier___ Qualilier _ Qualilier Qualifier,,
i

1,._vaJu_outsideotQClimits

I



5.0 REVIE, JF MATRIX SPIKE/MATRIX SPIKE DUPLICATE REC,_. ERIES AND RPDs PageI_of 7,_
CLP ORGANICS

Laboratory P,,JL_"
SampleDeliveryGroup._ {_ _'_l _J:J_ /D_2H_ :_
QA Reviewer/Firm _/P/2.C. " ADJUSTED AND QUALIFIED SAMPLES

ReviewDate'2.2.__ .!I'_ J
SampleMatrix _,<_')"_

(%R 1%RPD) Sample Number LA _ SampleNumber /.._.JpSample Number
Water ,Soil

VOLATILES (VOC) MS %R MSD%R RPD MS%R MSD%R RPD MS%R MSO%R RPD

1,1-dlchlomethene 61-145/14 59-172/22 _ o9'_ _-. 0 I o<_- / 03 2- ._,

,.=_o.,h.ne 71.1_14 e2-137_3 .... -_o _,-/- ,./.._ ,_oO '_,i' " /
benzene 76-127111 66-142/21 103 o°:_"" I:)- '7 0 nO_ I.Z,

toluene 76-125/13 59-139/21 '" _o_ o°_- ____ i 0_" I o:_ _. O
chlorobenzone 75-130/13 80-133/21 _ 0 _ _2 { 6° "_-- _::_" _.

SF.mVOLATILES(SOC)
phenol 12-69/42 26-90/35 .....
2-chlorophenol 27-123/40 25-102/50
1,4-dichlorbenzene 36-97/28 28-104/27

N-nilroso-dl-n-propylamkle 41-116/38 41-126/38
1,2,4-tdchlorobenzene 39-98/28 38-107/23

4-¢hloro-3-methylphenol 23-97_42 26-103/33

acenaplhene 46-118/31 31-137119 .
4-nilrophenol 10-80/50 11-114/50
2,4-dinitrololuene 24-96/38 28-89147

pentachlomphenol 9-103/50 17-109/47
pyrene 26-127/31 35-142/36

PESTICIDES/PCBe

gamma-BHC (lindane) 56-123/15 46-127150 lt._'2.._L /2._" 12- , , ,

heptachlor 40-131/20 35-130/31 _-_Jl _ I _i _-_-- _ ,
..,_,, 40.120_ _._32/,__/_' _'_' ..,0 .
dieldrin 52-126/18 31-134/38 1_-_- :_- (l_- ,0--I
enddn 56-121/21 42-139/45 I _-_" _ _ ¢_

• 4,4'-DOT 38-127/27 23-134/50 I3j "2.- _/'- _J

"= Values outside of QC limits



:).u rtEVlEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page16 , o! _o
CLP OR NICS

LaboratoryNPT
SampleDeliveryGroup_ I 0_"_'_) _>! _106/'J_3
QAReviewer/FirmO¢_ / J_/2..U ADJUSTEDANDQUALIFIEDSAMPLES
ReviewDate_ _C'1/'1)
Sample Matrix

QC LIMITS -- pO]_'2_ _ 10_ (T7(:20_ - (_)(::)_Z_._.

(%R / %RPD) L.Z;L_ SampleNumber SampleNumber L_ Sample Number
Water Soil

VOLA11LES (VOC) MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dlchlomethene 61-145/14 59-172/22 _)_ '_] "_.I (Y_ $ O _. 6
tdchk)roethono 71-120/14 62-137/23 o°_) oO_) I, o o°_, b:?- _-, I

benzene 76-127111 66-142/21 ,. 0_)- (_o° I • '2.- (o3 '_ .82- _"- _"
toluene 76-125/13 59-139/21 ,, ,_ 0 _ _. _.2_ _6 _2- t_.2
chlorobenzene 75-130/13 60-133/21 .... _)_ (_(_ __. } _ _) _)2- _).b

SEMIVOLATILE$ (SOC)

phenol 12-89/42 26-90/35 _ _
2-chlorophenol 27-123/40 25-102/50 _ _- o
1.4-dichlorbenzene 36-97/28 28-104/27 _'_J _"2..- 2.

N-nltroso-dl-n-propylaznlne 41-I 16/38 41-126/38 _:::)- _ _

1,2,4.tdchlombenzene 39-98/28 38-107/23 _ _) _"_" ,, _ , , I

4-chloro-3-rnethylphenol 23-97142 26-10,3/33 _'_- _-_ _ .. ,

acenapthene 46-I 18/31 31-137/19 _ _'I ,,_

4-nitrophenol 10-80/50 11-114/50 (;:/- _0 _ -_
2,4-dinitrotoluene 24-96/38 28-89/47 _ _-Z..- _

pentachlorophenol 9-103/50 17-109/47 _- L_,_ _._-.-
pyrene 26-127/31 35-142/36 E)S" _2..

PESTICIDES/PCBs

gamma-BHC(llndane) 56-123/15 46-127150 i J

heplachlor 40-131/20 35-130/31 ,ll

alddn 40-120/22 34-132/43
dieldrin 52-126/18 31-134/38
enddn 56-121/21 42-139/45

, i

4,4'-DDT 36-127/27 23-134/50

t' - Values outside ol QC limits



;.,.u n,_V'IEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page /_ of
CLP OR! _IICS

Laboratory N f_"]"

Sample,Delivery Group _)10_ _ _'_; ;, _100
QA Rev_ewerlFirm _ [ _/_C" ADJUSTED AND QUALIFIED SAMPLES
Review Dale "/.2 ./v(,d_ / Plul
Sample Matrix _p5 ! u

(%R i %RPD) Sample Number SampleNumber SampleNumber
Water Soil

VOI.AII1LES(VOC) MS%R MSD%R RPD MS%R MSD%R RPD MS %R MSD%R RPD

1,1-dlchloroethene 61-I 45/I 4 59-172/22
trlchloroethene 71-120/14 62-137/23 Jl i

benzene 76-127/11 66-142/21

toluene 76-125/13 59-139/21
chlorobenzene 75-130/13 60-133/21

SEMIVOLATILES (SOC)

phenol 12-89/42 26-90/35 "_ _" l-"2) "_ "_ "_'.")

2-chldrophenol 27-123/40 25-102/50 b _ _1 3.7.-- P/'R :=)"I 4' '_

1,4-dlchlolbenzene 36-97/28 28-104/27 _>_- _ n0 • I _ ::)1 I-
N-nlUoso-di-n-_opylarnine 41-116/38 41-126/38 (_O "_'-_F- _. o° _ _" .._ O. 19

1,2,44dchldrobenzene 39-98/28 38-107/23 Or_ _,'_ _._ _'/o _ I"_
4-chloro-3-molhylphenol 23-97142 26-103/33 oU0 (,9_ I" 2.. _)"_ "_ q.

acenaplhene 46-I 18/31 31-137/19 _ _ O. 0 ooJ .-_ _.. _"
4-nltrophenol 10-80/50 11-114,'50 "6 ) _'_. I.C ) IOt(- lO"b _.')
2.4-dinilrololuene 24-96/38 28-89/47 _)_' _) O. C) _ _'2. _. fo

pentachlorophenol 9-103/50 17-109/47 _ _- I 0-0 _'-J /-,"_ /o_ _).0
pyrene 26-127/31 35-142/36 _Y'_ ::_ _" _" _ _ /'¢ t

PESTICIDES/PCBe

gamma-BItC (Undane) 50-123/15 46-127/50 i

heptachlor 40-131/20 35-130/31
alddn 40-120/22 34-132/43
dieldrin 52-126/18 31-134/38
ondrln 56-121/21 42-139/45

i,

4.4'-DDT 38-127/27 23-134/50

""- Values outside of QC limits



5.1 REVIE_ F MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECt, --'RIES AND RPDs Page /o° ol
NON-CLP ANALYTES

Laboratory N L_'_-
Sample Delivery Groug _/0_'(_"_ _j _ _ 106/'_ 3
QA Reviewer/Firm C_ ./I _/_ C

Review Date _,_.. _ "/q_i "
Sample Matrix (-(t_'_ U ADJUSTED AND QUALIFIED SAMPLES

QC LIMITS _ I ()_"_ _ "" (_ J_ _"_" _ ! 0 _>"_'_ I

(%R 1%RPD) SampleNumber _t.Jp Sample Number SampleNumber
Water Soil

METHOD 8010 MS %R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dichloroeth_ne 61-145/t 4 59-172/22

choroform

bromodochlommethane

trlchloroethene 71-120/14 62-137/24 ......
tetrac,hlome_ene

t

chlorobenzene 75-130/13 60-133/21 I

METHOD 802O

toluene 76-125/13 59-139/21

benzene 76-127111 66-142/21

TPH Diesel 50-150/50 ,50-150/.50 ,,or>_) 10 3-- q'")

TPH Gasellne 50-150/50 50-150/50 /O_J- II '2- _" _ _ _1 5"

Oil andGrease 85-115/30 .5-t,_ I .i I II I I '11 I I I
Chloride 50-150/50 50-150/50

Nitrate 50-150/50 50-150/50

Sulfate 50-150/50 50-150150

o-Phosphate 50-150150 50-150150

ChrondumVI 70-130/30 70-130/40 I I I 11 I II ! I I

TotalDissolvedSolids70-130/15NA I ! I II I I II I I I

• = Values outside of QC limits



5.1 REVIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECO_.RIES AND RPDs Page /4 o1"_
NON-CL NALYTES

Laboratory H _
Sample Delive"-__oup _ ( 0 _'_ _¢/_ _ '_ I 0 {__ _>
QA Reviewer/Firm (_ / _-"

_:_:__1. l_, ADJUSTED AND QUALIFIED SAMPLES
QC LIMITS _ I O_)'2_ ..'- (_} _ 0_2.. '_ l _ /J/_"

(_ I "/J:IPD) Sample Number LA_ SampleNumber Sample Number
Water Soil

METHOD 8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1.1-dlchloroethene 61-145/14 59-172/22

chorolorm ,,

bromodochloromethane

Idchloroethene 71-120/14 62-137/24

lelrachloroelhene

chlombenzene 75-130/13 60-133/21

METHOD8020

toluene 76-125/13 59-139/21

benzene 76-127111 66-142/21

TPH Gasoline 50-150/50 50-150/50 I 03 I IT'O _ II 0

O,._G.a. e5-11_o 6s-11_oI Io_ !¢o_1<1 II ! I 11 I I I
Chloride 50-150/50 50-150/50

Nitrate 50-150/50 50-150/50

Suilale 50-150/50 50-150/50 i

o-Phosphale 50-150/50 50-150/50 ....

Ch,oml.mV, 70-130_070-130,,0I I I II I I II I I I

To,.,[_.oh,edSO,_. 7o-,_,5 _ I I I II I I II I I I

•" - Values outside ol QC limits



,.,., ,,,.;VIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page _-0 ol
NON-CL r NALYTES

Laboratory_l-
Sample Delivery Group _l 0_'_ 5"=)_) _ '_f 0 _/'J_'_3
QA Reviewer/Firm _ / _)/'_C
Review Date '2'2. i_.0(/)Jl. '1_

Sample Matrix _,I_'! 0 ADJUSTED AND QUALIFIED SAMPLES
ocL_rrs _l 06/_/o '_l0_/, Oq.
(%1:11'X,_PD) SampleNumber SampleNumber SampleNumber

Water Soil

M ETHOD 8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-dichlomethene 61-145/14 59-172/22
chorolorm

bromodochlommethane

tdchloroethene 71-120/14 62-137/24

letracNomethene i

chlorobenzene 75-130/13 60-133/21

METHOD8O2O
toluene 76-125/13 59-139/21 .

benzene 76-127/11 66-142/21

TPH_.i 50-150/5050.150/50r_)_ _ _ _)
TPH Gasoline 50-150/50 50-150/50

o,._o.as. 65-11_ 8_,1_o I I' I II Io_ I /n I q._ I1 I I I

Chloride 50-150/50 50-150/50

Nltrale 50-150/50 50-150/50 ,11 i=

Sulfate 50-150/50 50-150/50

o-Phosphate 50-150/50 50-150/50

Chrom_mVl 70-130/3070-130"0i I I ii , I I II I I I
TO'=_=O_,.dSO"= 70"1_1SNA I ' I I '11 I I II I I I

• - Values outside ol QC limits



6.0 REVh OF MATRIX DUPLICATES ' Page 2--I of

Laboratory _ C'3"
Sample DeliveryGroupQ / 0_'(_:__ ';._ / 0(_'_

• QA ReviewerlFk'm _ / 13//.C
Review Date 2,.-_-._/I_(/J

Sample Matrix <_'! o
QUALIFIED ASSOCIATED SAMPLES

SAMPLENUMBER ]_1_"_(3 I _lD_(_'z_/_ _10._'_"_¢7L QlO_6,S"_" c)lO_

DUPLICATE SAMPLE NUMBER [ -- no/32_ _ I SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

SAMPLE DUPLICATE

METHOD AND ANALYTE VALUI_ VALUE %RPD Qualifier Qualiller Qualiller Qualifier Qualifier

(List anal),testhatdo no meet criteria) n'v'3/k','_I _//z_
i

Iw..,,,u,u__ ...o._, ,-/-._ /,./-b O.ooo_ 0.o__0" '_.':,_I- o.,,l-,T ..¢
_Os-E._l

i i

0
II

ii i u

i

iii i i i i,

iii i i , i

iiii i i ......

• = RPD exceeds QAPP limil.

# = RPD exceedFunctionalGuidelinelimit(CLP inorganicsonly)

.4_p...=,.,._:_,.,_ _,..,, .,_ _ ,": ,_., ,_,l_n_ll,_i.l_._, :.; ,_../_... ..... _,, ;., _.,



6.0 REVIL OF MATRIX DUPLICATES ' Page 2'2.._of

Laboratory _p"T
Sample DeliveryGroup _ I 0_"_'Z_ _ Pll06_

• QA Reviewer/Firm _ / p_C
Review Date0...3-./vI_LLL¢_(l(_ J

Sample Matrix _"_" ! _
QUALIFIED ASSOCIATED SAMPLES

SAMPLENUMBER I_)@_'PP_'_" I _/0_ _1_6_ _.lOb/--/'_" _/o_h_lo

DUPLICATE SAMPLE NUMBER I i-- _("/_:_ I SampleNumber SampleNumber SampleNumberSampleNumberSampleNumber
!

SAMPLE DUPLICATE
METHOD AND ANALYTE VALUE %RPD Qualifier Qualifier Qualifier Qualifier Qualifier

that do no meet criteria

s/
i =l i

-gl s
U

i

i

ii i

i

i i |

i i i i i i

i i

i ,,o ,,° ......

*. RPD exceeds QAPP limit.
# - RPD exceed FunctionalGuidelinelimit(CLP inorganicsonly)



7.0 REVI OF BLANK SPIKES Page_-'_ of

Laboratory NP-F
SampleDeliveryGroup,_I O_'_JT_ d.'_l O(>_"z_3 QUALIFIEDASSOCIATEDSAMPLES

• QAReviewer/FirmCo_4. [,ID/¢.C
ReviewDale_..2._1 i_,_l]
SampleMalrix_n'l 0 _ l O_J/_-_-_ ,_1o61.1__ cHo_-t_ G ' _ ! o6_ _
LabSample Number. SampleNumberSampleNumberSampleNumberSampleNumberSampleNumber

METHODS AND ANALYTES T A %R Criteria Qualifier Qualiller Qualifier Qualifier Qualifier

•rv_F,_5 ' I_._ flo_-_ycJ.__C_ ,, ' ,, ' ,, '"
- _1_63

-,?/_"2-_ _-
_ _o<..i,,.-c. /_,_ t_ No--'_,'cx _,,',_ ,'

-_ _._ I,_'_,i _; Not- _c _4 ,,, " ' .

_/ _ _ I/t,v_._; _o k'_r_,_
-_t_o u ..

, _9q_ / .
hA,qJ'_ ' "

r,.d._t,p.,..., " !__-_1 lad ov _- /_5-_ .3-- q..7_'o_ I/t,o-o,T-
_ ,__.>

"P.e_'fi,__ IPc6._ _'w,..,-tx N, ,4-_ ¢c_d-¢._ ""

" i

T.total concentration''found in spiked sample.
A=actual spike concentrationadded to sample.
• - exceeds QAPP limit

# = exceedsFunc!ionalGuidelineUmil



7.0 RE' N OF.BLANK SPIKES Page._, of _'_

La_=o,yNeT
SampleDeliveryGroup.R105"(_3 J o//C)(_/'i'_3 QUALIFIEDASSOCIATEDSAMPLES

• QA Reviewer/Firm .._ ,/ P R-P,.,,
ReviewDate_ Iq _
SampleMatrix_ / O
Lab SampleNumber SampleNumber SampleNumber Sample Number Sample Number SampleNumber

METHODS AND ANALYTES T A %R Crlleda Qualifier Qualifier Qualifier Qualifier Qualifier

-,?1-651 _ ,
_,916f"_-

- -¢z ' _ _d,_-___ ........
-_1_I_ _ . _'"_' _,_ ...i

_'I _ _, _',_s'-l, _J_i-_-_ , , ,
- Os_c' / !l.4'rw"Y_/J, "k_;cu_',_ "' .....

i | i ii i i ,,, -,, ,,,,

t i i t i

• i i

[

l it i -, i i i i i i

i i i ii =1, i |

ii i i i i

i i i |,, i •

I

T-total concentrationfound In spiked sample.
A-actual spikeConcentrationadded to sample.

. ".exceeds QAPP limit

#. exceedsFunctionalGuidelineLimit i

I



I

8.0 REVIEw OF MATRIX SPIKES Page '2._ ol-_
CLP INORGANICS

Laboralory_'T
' SampleDeliveryGrouptO_ _'_I'__'.'_ I O__
QAReviewer/Firm(J_ I pp..C

ReviewDate3.2. _._1 i,_/1! QUALIFIEDASSOCIATEDSAMPLES
SampleMatrix_ I

SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
SAMPLE NUMBER

& analytesoutsideol QC limits % R IDL Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier VaJue/Qualilier

_l,A-(, , ,
"P_c_,_"_-'_j_'_'(_' , ..... '

_q__ _.8 _._ ,q-o._'_ 3_.s-• _-t.q_r _-!.k•

__,G_ _';.') .1..11 IO_ _. _3_,7 /_o ,7 ?_ ,T
. , _._I I.o. I.(L,N-" ).1_r I.),,t,T I:__3- ,,,

i =1 i i |= i

'.......
U

!

=_ ,,, H
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8.0 REVIL.d OF MATRIX SPIKES Page_ol ..2_,
CLP INORGANICS

Laboratoryh/_T
•SampleDeliveryGroup,_l 0_'_ _ } _ (0(:,_3
QAReviewer/Firm_ [Pt?.-_
ReviewDate_//_/I I QUALIFIEDASSOCIATEDSAMPLES

SampleMatrix_"t/ u _]Ob_ '_10/)_ _106t_ _II06F_(_
t

SampleNuml_r SampleNuml_r SampleNumber ,_No Number _ Numl_r
SAMPLENUMBER

& analytesoutsideol QC limits % R IDL Value/Qualifier Value/Quallller Value/Qualiller Value/Qualifier Value/Qualifier

_ ........i H| i | i i i

qt,o  s- g , ,

i t i i

0'
ii t i iJ i , i i|

I
i =

, i i i i i i i H i _ i

I

| i i i Hi | i _

H HI i i i i | t i

in i| i| ill H| _ • _ i

i ,,,, ,, _ .
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QA/QC DATA REVIEW SUMMARY

1.0 QA\QC Narrative

Site: Hunters Point Annex (CTO 0106)
Laboratory:. NET Pacific, Inc.
QA Reviewer. Ashish Goel, PRC
Review Date: May 21, 1991

Batch No.: 9105G585 (NET Log Nos. 5849 and 5863)
Sample No- 9105G585 through 9105G592, and 9105H579 through 9105H582
Analyses: Volatiles, semi-volatiles, pesticides/PCBs, metals (including molybdenum), cyanide,

TPH diesel, TPH gasoline, oil and grease, and pH

Collection Date: January 28 through 30, 1991
QCCriteria Reviewed: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, matrix duplicate and blind spike

The data were reviewed according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988) and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" (July 1988).

Comments

I. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (UJ) and usable for limited purposes only.

Methylene chloride in samples 9105G589 through 9105G592, 9105H579 through
9105H582
Acetone in samples 9105G585, 9105G586, 9105G587, 9105H579, 9105H581 and

9105H582
bis(2-ethylhexyl)phthalate in samples 9105G586 through 9105G590
Heptachlor in samples 9105G586 through 9105G592, and 9105H579 through

9105H581

Methylene chloride and heptachlor were found in the laboratory blanks at concentrations
of 5.4/_g/kg and 16 #g/kg, respectively. Acetone and bis(2-ethylhexyl)phthalate were
not found in the laboratory blanks, but are considered common laboratory contaminants.
Heptachlor has been found in other laboratory blanks at concentrations up to 210/.tg/kg.
The quantitation limits for these samples may have been raised according to the blank
qualification rules.

2. Due to holding time problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

• All volatile analytes in sample 9105G587
Mercury in samples 9105H585, 9105G586, 9105G587, 9105G589 and 9105G590

• Cyanide in samples 9105H579 through 9105H582

The volatiles in sample 9105G587 were analyzed 25 days after the collection date. Cyanide and
mercury were analyzed 1 day after the holding time. The results for this sample are considered
estimates.

Technical holding times were met for the other analyses.



3. Due to accuracy problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony, chromium, manganese, and selenium in all samples analyzed

The matrix spike recoveries for antimony, chromium, manganese, and selenium were
20.8%, 55.9%, 67.6%, and 59.8%, respectively (75-125% QC limit). The results for these
metals are biased low.

4. Due to precision problems, the results for the following analyte are considered estimates
(J) and usable for limited purposes only.

- Mercury in all samples analyzed

The relative percent difference of mercury was 146% (20% QC limit) in the matrix
duplicate sample.

5. The following problems were observed with the matrix spike/matrix spike duplicate
(MS/MSD) and the blank spike samples.

• High percent recoveries of 139-395% for gamma-BHC, heptachlor, dieldrin,
endrin, and 4,4'-DDT in the pesticide/PCB MS/MSD samples
Poor relative percent differences (RPD) of 38-57% for heptachlor in the

pesticide/PCB MS/MSD samples
• High recovery of 265% for heptachlor in the pesticide/PCB blank spike sample

These spike recovery problems are not expected to affect the sample results.

6. The surrogate recovery of 2-fluorophenol is 24% in sample 9105H582. This problem does not
affect the data because only one semi-volatile surrogate was out of criteria.

7. All quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. All other results are considered valid and usable for all purposes.



2.0o,O,N,c='V'EWcLpOF"O'O'"G,.,,YSEST'MESN ;" Pa0e_'
ANAL_'SIS AND EXTRACTION DATE/HOLDING TIME(S)

Laboralory, t_I,.G,T"

Sample Delivery Group _/0C G-.c _3"" CLI' SOC : CLP Peslickles/PCBs

QA Reviewer/Firm PR C. (soil: exl,ac114 days (soil: exlracl 14 days
Review Dale E-zI-J/( analyztJ40 days . analjze 40 days
Sample M&lrix 5#_'_ $ waler: exlract 7 days waler: exlfacl 7 days

,_ CLP VOC analyz J40 days) analyze 40 days)

Sample Number Sample Dale (14 days Ior soil and w]ler) Exlracl Analyze Exlracl Analyze

cf/o5- 6_,_ s- i-_ -_/ 2-6 _c/! 2-4-e/ z-zT-_/ 2-<,-ci/ _;-i- _/i

f f/Q.s- C,-oFS(, I-2_-'_1 2-_-ff( 2" _,- _1 2-Z 2-<tt 2-lt._, t ..... 3"-/-*)/

C/IOS Er E_":P I- g.8-q/ Z-Z2-_/ ,,'K--(_,_) ;.___e)/ 2-z_-ql 2 tt "11 "_-1- ?1

°//OF C,-£8t_ ., /-2._-tlf 2-o_- 9/ 2-_-,qf z-2zo_/ 2-_-_t 3"-1. '_tl

q/o.c C,-_ I- 2._-"il z- o;t- '_1 z-_-?( _- _z -'_L z-_ -9/ :_-_-?_

_(o_ _"5"'_ O /- Z._, -9/ Z- O?-9( z-- 9--'P/ _-- z2._- 9/ 2-tt-?( "3-1- f/
', C//o3"Gg'f2. I-_0 -_! 2-1/-91 , z-*l-91 :_-/_-_)I 2-'t-'_l 3-_-'_1

_" cl/OE H .C_ _ I - 2- _ - _ ! 2 - I o - "l / Z - '_ - _ l .7 - / _r- ? / 2 - "l- "t l _ - I_ - el

'\\ f/O_'H E_l I';_-_I 2-I0-_ I 2-_- _I :_-I:T-_/ 2-_-*11 _-8"_1
\

_/ OE" H J_-t_2.- , t - _ _ ..- _?l 2..-11" '_ I Z - _ - _ / _ - I S" _tt 2 "_ - tl l 3 - _ - ¢11

° = Holding Time exceeded

Nole: all holding limes in days



2.1 REVIEW OF HOLDING TIMES Page 2,. o1__.
INORGANICCLP ANALYSES /

Laboralory )V_ 7-
SampleDeliveryGroup_/Q.c _;£ _ c ANALYSISDAIE/HOLDINGTIME :
QAReviewer/Firm P,_
ReviewDale ..¢'-z/-,_/
SampleMalrix 5o_c

CLPMelalsl11 CLPMercury CLP Cyani(le

SampleNumber _ SampleDale (6monlhs) (211days) (14days)qtor'Cc_ I-2el_ql :-]-c,-c// _ _-/O-q/ 2-_(, '_ z-/_-9/

q/or (_rE-91.... I- _- 91 .,. _-(,,. ql ...-.-_9--/t_-"t/ _ - ; _,-q/ 2 -/3"- 9 (

,_/o_..._.cf_ .. I-_O-9) :_-(.-91 _ z.,.-/_-,If _- : _-91 2-/$-.Ctl

• c//o_'HsY9 J-2 ?-9/ ]-l_-_l -...]eLe-I_-_l Z- I - '_1 2-13-9/ -,_ h)

9/o_H_'SO 1_2ct_91 3,.(,.,/1 • ep-/_-9_ 2.-zr...-'t/ z-/.._-?/ .

• 9_0.£H.c81 I- 2.9-9/ 7"$, "')1 "-_ _.'/8"ql z -;_- "t/ :z-I_-,_{ ,T-

_/iocHr_. I-Z9-91 7-6-qt -.._,__/_.c// .2.-Zrl-Cfl z-13-gll

.w= u ,

,., . ,

(1]=includingMolybedenum
• = HoldingTimeexceeded
Note:allholdingtimesindays



/
" REVIEW OF HOLDING TIMES Page 2' ol "_"_

non-CLPINORGANICSANALYSES
/

• Laboralory NET" ANALYSISDATE/HOLDINGTIME
SampleDeliveryGroup '//o5 _'.¢'(],£"
QAReviewer/Firm_. ,pd_r..
ReviewDate 5"- 21-_/ ChromiumVl
Sample Matrix $ot_ 3,* soil: 7 days Ior exlracl;

Chloride Nitrate-N Sullate o-Phosphate pH 24 hours analysis TDS

Sample.Number Sample Dale (28 days) (48 hours.! (28 days) (48 hou_s) (72 hours) water: 24 hour analysis (7 days)

__ q/o_-G _-8_". ) - ___.- 91 .... /- _o-9J

q/oc 5 r#_- I-= _ -9/ /-zl-_/

qlos6.£_¢l_ /-zg-'t/ s-_/- q_

qfoT _,¢?O t-z._-9/ I--3/-_l

9_o_'E,,r'9/ /- _o-.9/ _. / - x _-_/

9meg-_,.Z l-_o -#/ . _-_r/-el
C//oC'H.c_f I- zg-_/ I-_-ql

, 'l/gO/-/C_O l-2-9-9/ /-3_-"_/

qlocH_./. . /-?--_-9/ ....... _- _/-_(._I0..r"O.cB'a.- I-2-9-91 .i-=/-,//

fill .. , .,

i

J ,..

,,, i ,i

i

• = HoldingTimeexceeded
Note:allholdingtimesIndays.



(

2.3 REVIEW OF HOLDING TIMES Page.._ . ol 2..¢J"-
non-CLP ORGANICS ANALYSES /

LaboratoryAJE- 7""
SampleDeliveryGroup _/05 _g'8,_" ANALYSISAND/OREXIRACI IONDATE/I-IOLDINGTIME
QAReviewer/Firm/of...C.
ReviewDate .c- 7./ - 9 / TPH.Diesel
SampleMatrix _'_,,L.t TPH, Ga_,oline (14 days extracl.

8010 BETX, 8020 (7 days waler, 40 days analyze Oil and Grease

Sample Number Sample Dale (14 days) (7 days) 14 days soil) Exlracl Analyze !28 days)

C/IO.S"_.r'_C" 1"2 _ ,_( .... ,z-:_-'9 !-3o-_/ l-_-ql 2-/I-'ll

, q;O.r[rr86 l-z_-ql 2-_-'_ /-7,o-'_I 1-_l-'r_ 2-,,_- _ ,.

q/_,.r'G ;- _]_- /-2 tl,-'/t 2- :r- ,::}, /-3o - 9,, /-:_,-'p,, 2-//- 9!

_.. q/o.rC,-.r'_B /-_,_- 9/ z-3-_/ i-z'o-_/ /-:_f.-_( z-/i- "//°//ocCr5_9 I.-_8 -91 7_-_- _/ /-zo-'_ t-z;- _/ z-t- q/

_./ flO.S"_'9(_ 1"2_'_/ 7--_- I /-TO'ql I-_;t"'91 2-//° q/

l ?_'o..r'_.r"_,) /-To-q/ : z-_-e,/ 2-fl-q/ z-/o-'/I z-_-q/

_/O_'_Eg;= I-_o-gf z-E-'t 2-_-9/ 2-10-'}1 7..-//-el

_l#.,cH..r"7? 1"2_l-ctl 2-_- ( z-6"9/ 2-_,_-"// ,z-/l- 91

9/o¢Hs"_o /-z9-91 2-_- '/ 2-6-'1_ _.-/o-_/. z-I- 91

z//ol.lc/ I z-r-
9/0FH5_2. (-2_-e/ 2.-- -_- 5I Z-8-II 2.-/_-_f! 2-11-'_1

I

° = HoldingTimeexceeded
Nole:allholdinglimesindays.



3.0 LABORATORY BLANK REVIEW I)age __E-.o12.._CLPVOC

Laboralory /ME T ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup 9/0..¢"d's'gs-
QAReviewer/Firm PP,C
ReviewDale S'-_.l- ql

SampleMalrix s'o/¢s" '/'/o5-_ 9_" c)/_- _'_(, 9/oc_._-BP" 9/o5 _s_ '_ _/o_ G ._'qo
Sample Number Sample Number Sample Number Sample Number Sample Number

Lab. BlankSampleNumber Concenlration 5 or 10x

& delecledanalyle$ ._ Value (Oldvalue/New Value) (Oldvalue/New Value) (Oldv._lue/NewValue) (Old value/NewValue) (Old valuelNew Value)

|ll ,_
-t • / - { "" ,-" -'t" " r" -" #" --' # /, .J

m .% I

• " IJ / -/J"3 " ' '

,_,,._0,,c ,_ ... _._///, qJ- 9,/_, uj 5o/_-oo:- ---- ',f

HI

i L

i

ii

|

i i |

i

i

i i i , , ,

|

, i i i



3.0 L,_8ORATORY BLANK REVIEW Page.____..ol....._.
CLP VOC 1

Laboralory /V_C r ADJUSTED AND OUALIFIEI) SAMPI.ES

Sample Delivery Group ¢llO$°.,._.F_ _
QA Reviewer/Firm P.,e c I

ReviewDale, _"-2./- _'/ I
$ampleMalrix ._oiLJ ClloC _5°l/ 9"Ios'_._-9_ q/OS",l_E_-_ q/OE/-/SgO qloSllSlJllq/o_l_'(}2.

Sample Number Sample Number Sample Number Sample Number Sample Number
Lab.BlankSample Humber Concentration 5 or 10x I

& deleded analyte$ -_ Value (Old value/New Value) (Oldvalue/New Value) (OldValue/NewValue) (Old value/NewValue) (Old value/New Value)

.... .. ,*,/e- B_'z_2

,, ' / _. // /./f l_o 3 _,3" 213128_3
I Jm " l" J

i|l im

im

i i J,i j ,

ill



3.1 ' "9ORATORY BLANK REVIEW Page _L of ZL_
C=.. SOC !

Laboralory /,J_ 7"
SampleDeliveryGroup 9/0-c _:s# _" ADJUSTED AND QUALIFIED SAMPLES ,
QA Reviewer/Firm P,_ _ "
ReviewDale 5"- z t- '_#
Sample Malrix s_#_..¢

Sample Number Sample Number S.imple Number Sample Number Sample Number
Lab.BlankSampleNumber Concenlrallon 5 or 10x

, _.,.o,o__._,_.; (u_) ,,_,o_(o,_v_o,yp;.._w,u_)io,__,u_,,ow/,,!J'."_'u°)_o,__,uo,,owVa,o_)Io,__,u_,,o.W,u_l<o,_w,°o,.o.,v_,o_)
- _]/$#,_

' P_,_./,,_i .....

,,. ,,., ,

,, ..

.... ,-- , ,L

., i . ,,,.

. .= i,

J J l

:L

=.. ., ,. , , ....

u

_o



,I

. 3.2 LABORATORY BLANK REVIEW Page _ o12J1 0
CLP PESTICIDES/PCBs

Laboratory AIE* 7" ADJUSTED AND QUALIFIED SAMPLES
SampleDeliveryGroup 9'losd:cg.¢"
QA Reviewer/Firm F_ c-
ReviewDale _'-z / * _ /

Sample Matrix tp,L= Cl/o_-_..r'-qG .c_lo_ &,.,'_ ?. ¢//o_" Er._-g_ qlOl _.r-_yc/ qlo._'Er" Y'to
Sample Number Samplo Number Sample Number Sample Number Sample Number

Lab.BlankSampleNumberConcenlrallon5 or 10x
& delecled analytes _ Value (Old value/New Value) (Old value/New Value) (Old vaiue/Now Value) (Old value/New Value) (Old value/New Value)

• /_.!b]._ J"J/_9 _,9/_ , P_!_ p;!,_ . /_/_- glS/e ..... ,_.-d . .....

-- _1_¢9 f i:" ....

j -t- . . .,_ . r I" r r

" __-f I_ U_._¢ _, ,
q/osGS_/ qlo6G£_- .g/osHs-_f _165Pl<;_o °t/0£flS¢l

-._!_',1_1
/



3.3 L _ORATORY BLANK REVIEW Page .__._ol.....2-'-_
.. CLP INORGANICS

Laboralory Ij'E" T"
SampleDeliveryGroup '_/O.t-_ ._'_._" QUALIFIEDSAMPLES
QAReviewer/Firm.f,_c ,

•ReviewDate .r- _ i- ,_/
SampleMatrix .¢o_t..r

LABORATORY BLANK SampleNumber Sample Number Sample Number SampleNumber Sample Number
SAMPLE NUMBER Blank Blank IDL

& detectedanalytes Type[l] Cancenli'ation " Value/Qualilier Value/Qualilier . Value/Qualilier Value/Qualilier Value/Qualifier
, -, ,,,

ill i iml

- et4,b3 p_

C_f,,,,,c/_,,,_, _ _
- ..... .,

ii , ,,

i .,

i .| =,,

. . , • , =.

. , ,. , ,

. , ,, ,

ii ,. ,. ,,, .

i i , i i •

[1]= laboratoryblank,e.g. ICB,CCB,PB,elc,



3.,, ABORATORY BLANK REVIEW Page /o o1__
NON-CLP ANALYTES /

Laboralory A/E-T"
Sample Delivery Group ,.71o3" d.c_.S- QUALIFIED SAMPLES ;
QA Reviewer/Firm_',e(.
ReviewDale 5"-_1: '_/
SampleMalrix 6o,'L..¢

Sample Number Sample Number SampleNumber SampleNumber Sample Number
BLANKSAMPLE NUMBER Blank Blank

& delecledanalytes Type[l] Concenlrallon Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier Value/Qualifier

- _'/3 _<, ,, _,_" .....
J

- 8.1._2-_.. Me ) ...-rP/-+(,-,_. ..... ,v_,/-d,./-=,-._-_'_. . .......

- 8,'99-o H/3 . "
Ill ",

i ii i L

_ b__._,.( ,v_ ,,
i

"-"01,_ He
,_'1 _ _,_-_. , _,_

i i

J i • ... ,

i =

L i . .....

ii | . , , • i . i , = , . i.

|1] - laboratory blank, e.g. PB elc.



/
4.OdEVIEWOF SURROGATERECOVERIES Page // of _,J'_
CLPORGANICS

Laboralory/VET _
Sample DeliveryGroup _'/o.c"d_'_'.r" i
QA Reviewer/Firm P_ (-,.

ReviewDate ....S-zz- _I
Sample Matrix so_'Ls

QC LIMIT Sampl_Number SampleNumber SampleNumber SampleNumbl_r SampleNumber
Waler Soil

VOLATILES SurrogaleValue Surro9aleValue SurrocjaleValue Surro<jateValu,_ SurrogateValue

toluene-d8 88-110 61-117 I00 I 0 _ I/0 IO-O,, /0/, q?

I_omofluorobenzene 86-115 74-121 _(, _/-t- . _6 1_"o (oo q_
1,2-dichloroelhane-d4 76-114 70-121 _ e/ ..... c)O / o O c/ ,_ 11o ! I1_

Qualiller__ QUalifier Qualifier Qualifier Qualiller

SEMIVOLATILES
J

Idtmbenzene-d5 35-114 "Sr'j=tl¢_'_-,:_o 7_ _,/f _7" . _'_ "7/_ . ¢]'

2-fluorobiphenyl 43-116 43-.146_0-,,_ _ _) . ":Fo P_4- .... to/ c/0 ?/+

teq)henyl-d14 33-141 33-14118- _7 "_9 ":Pk _o . /o_.. '_ /o_,.
phenol<15 10,0-94 10_0-94.,_-"-: _" _2_ . _, c_O "_/_ _.

2.11uorophenol 21-100 2-t-_0_:-,', (,,_ :_-_ _/, _ 2. ? I :7_

2,4,6,.tdbromophenol 10-123 10:;23 _q-,_-z (,I "3"_ , ?3' //2.. _ /0_
Qualifier Qualifier Qualilier __ Qualilier .. Qualilier

PESTICIDES/PCB=

dibutylchlorendate 24-154 20-150 l _(" i q_ l q / I _ _ l '7_ _"
Oualilier Qualifier Oualilier Qualifier__._ Qualifier

"- Values Outside of QC limits



_ /

4.0 ,,EVIEW OF SURROGATE RECOVERIES Page /z... ol
CLP ORGANICS

Laboratory _/_'T
SampleDeliveryGroup 9/D_ G $"6_
QA Reviewer/Firm PR C
Review Dale _-_ 3.- 9t

Sample Matrix_ .¢otL.r

QC LIMIT Sampl_Number SampleNumber SampleNumber SampleNuml_Jr SampleNumber
Water Soil

VOLATILES Surrocja,le Value ,Surr0_]aleValue SurrogaleValue SurrogateValu,} SurrogaleValue
Ioluene-d8 88-110 81-117 io9 IO-D /0/./. /0 _ .L /0/,, '::/"/

bromolluorobenzene 86-115 74-121 ':/3 c/;z" ....r/b c/_ _ :p. <_
1,2-dichloroethane-d4 76-114 70-121 ?_ 9 _ ! 0o '_G t01 ')0

Qualifier___ O_lallfier. Qualili'er Q'ualifler Oualiller

SEMIVOLATILES

nitrobenzene-d5 35-114 _,-H-4_-,_ (, _. (,3 '_- _" "_ _.- , _ !

2-11uorobiphenyl 43-116 43--H6'_o-,_" '7 b "7?- II 0 ct! 6 _ (_
terphenyl-d14 33-141 ;_i-141 _,z-1_7 _ e, '}f_ I_._ IO (j _f "T_.

phenol<15 10.0-94 1(_P94.z,_-,_ _/.,8 0_ _/_ _ Z- "_3 _(,
2-Iluorophenol 21-100 2A-l_n0:_r-_.u 2_ _-b _-/O .. _ _) . & ,/ 2/,,. _

2,4,6,-Iribromophenol 10-123 10.423 _-_zz 20 z_? _}_, :_6 _ _ _o
Qualifier . Qualifier Qualifier L. Qualifier Qualifier

PESTICIDES/PCBII

dibutylchlorendale 24-154 20-150 I _' I 112. I -+0 ! 7.3 I =rl . . ?'7- ..
Qualilier Qualifier Qualifier Qualilier Qualilier

.. "= Values Outsideof QC limits



4.1 REVIEW OF SURROGATE RECOVERIES Page.I'_ o1_._
non-CLP ORGANICS /

Laboratory /JET
SampleDeliveryGroup q/0 r 6";'8.("
QAReviewer/Firm _,_ c
ReviewDate s'-_-_.°9/

SampleMalrix _;_/L..r

QCLIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water Soil

METHOD8010 Surroga!eValue surrogatevalue surrogateValue surrogalevalue surrogatevalue
bromochloromethane

2-bromo- 1¢hloropropane
1,4-dichlorobulane

Qualifier Qualifier Qualifier Qualifier "Qualifier

• METHOD8020 I

=_a,=pha,alpha,- ! I I I I I I I
trillourotoluene Qualilier Qualifier Qualifier Qualifier Qualifier .

TPH Gasoline

Bromolluorobenzene 50-150 50-150 I _ _ i _/' I _ 3 I _ 2 I <_9 B7- :
Qualifier Qualifier Qualifier... Qualifier Qualifier

"=ValuesoutsideolQC limits



4.1 REVIEW OF SURROGATE RECOVERIES Page /_ ol _L-_
non-CLP ORGANICS

Laboratory A/_T
SampleDeliveryGroupqlo_ _.C'_r
QAReviewer/Firm ,,_Z.C
ReviewDate $-,_• - ql
SampleMatrix So_L.¢

qto_"_Ccl/ ¢/o_5"qz qlo;H_'_ q/O;F/C_o cftor-H.r'el
QCLIMIT SampleNumber SampleNumber SampleNumber SampleNumber SampleNumber
Water Soil

METHOD8010 SurrogateValue SurrocjateValue SurrocjateValue SurrogateValue SurrogateValue

ibromochlorornethane
2-bromo-l-chloropropane
1,4-dichlorobutane ..

Qualilier Qualilier Qualifier, Qualifier .. " Qualifier .

METHOD 8020

alpha,alpha,alpha,- l I I I I I I I
Irillourololuene Qualifier Qualifier ,, Oualilier Qualifier Qualifier

TPHGasoline

Bromofluorobenzene 50-150 50-150 I 0/+- ] _- L/ I _ o ] 7-'_ I _'z.
Qualifier Qualifier Qualifier Qualifier Qualifier

"= Values outside of QC limits



5.0 R" EW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE -cOVERIES AND RPDs Page /5" ol_,__
CL_- ORGANICS /

Laboratory NET
SampleDeliveryGroup9/o_ _ ;'_._
OAReviewer/Firm 7_,E'_" ADJUSTED AND QUALIFIED SAMPLES
Review Date _- _ =-- ¢/

SampleMalrix _o/'Lx Lal, _,,p/_ _o L_L C_,.p_ A/o

OC LIMITS _/OS _-_C t3.C" - t_//d+(e - PJ /@_-o

(%R / %RPD) Sample Number Sample Number Sample Number
Waler Soil

VOLATILES (VOC) " MS %R MSD°/oR RPD MS%R MSD°/oR RPD MS.=/oR MSD%R RPD
1,1-dlchloroethene 61-145/14 59-172/22 _" _ 2. 2. J,

tdchloroethene 71-120114 62-137123 q.T 9 .3, Z.. !
benzene 76-127111 66-142/21 _ 3" _(. :P.8

toluene 76-125/13 59-139/21 q..x" 9_" 2, I

chlorobenzene 75-130/13 60-133/21 ........ c)I _ ":p t_..f

SEMIVOLATILES (SOC)

phenol 12-89142 26-90/35 70 ¢ 9 I, q-
2-¢hlorophenol 27-123/40 25-102/50 _ 0 _ o 0j

1,4-dichlod)enzene 36-97/28 28-104127 ..... _ ? (. I _J,
N-nilroso-d4-n-propylamlne '41-116/38 41-126/38 (, 't' (;_ I, 6

1,2,44dchlorobenzene 39-98128 ' 36-107123 ,

4-chloro-3-methylphenol 23-97142 26-103/33 _or 2- "_ _ 2. "7-

acenapthene 46-118/31 31.137/19 ....... 6 _F ,, _ o _,-,4

4-nilrophenol 10-80/50 11-114/50 _ _ _" I, Z.
2,4-dlnitrololuene 24-96/38 28-89/47 " .. 6 "-/- (; _, '1,C

pentachlorophenol 9-103/50 17-109/47 ....... 7 2- (_c) _.. :_

pymne 26-127/31 35-142/36 .... _ _. /o _ 3, I

PESTICIDES/PCB=

pamma-BHC (lindane) 56.123115 46-127/50 ' "./_ '_ _F Iz_'.<'l.;t_- 12......
heptachlor 40-131/20 35-130/31 3'/_" _ 2(,o ._, .T_ -_ ...
alddn 40-120/22 34-132/43 II I t (P)- Q

dieldrin 52-126/18 31-134/38 i_-_ _ i._c/ .._ I_

• enddn 56-121/21 42-139145 .//_-_ _- I_-_ IS" .....
4,4'-0OT 36-127/27 23-134150 I.=/_/ • If.,_-_ /_

"- Vabes outside of QC limits

,. . °



5.0 /IEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICA'I _ RECOVERIES AND RPDs Page /(I ol _'-F_
CLP ORGANICS --- -r

Laboralory HE T
SampleDeliveryGroup9/o_" Cr.r _ .r"

QA Reviewer/Firm PR C ADJUSTED AND QUALIFIED SAMPLES
Review Dale _"-_.a.- _/

SampleMalrix _o,_.J" (..o_ _o_,_,/,. ,vo. L,_ f_,-f_ _".
QC LIMITS 710 ._"G 3"9_ -- _ IS-3"_ - _ / _-_-

(%R1%RPD) SampleNumber .SampleNumber SampleNumber
Waler Soil

VOI_TILE8 (VOC) MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD
1,1-dichloroelhene 61-145/14 59-172122 _ _ _ "7-

tdchloroelhene 71-120/14 62-137/23 _0 .... q'_ 4. _ _,
benzene 76-127111 66-142121 / o :3' _ "7- I?
toluene 76-125/13 59-139121 _ :T _£ 2 •3
chlorobenzene 75-130118 60.133/2! _ O c)_, / _,

SEMIVOLATILES (SOC)

phenol 12-89/42 26-90/35 .... 30 .,¢/+

2-chlorophenol 27-123/40 25-102/50 • .c'T" _'_- 0
1,4-dlchlorbenzene 36-97128 28-104/27 .._-3 _"Z _.
N-nilroso-dl-n-propylamlne41-116/38 41-126/38 _ ? _-O 2-o
1,2,4-1dchlorobenzene 39-98_28 38-t07123, (.o _-7- _;,,,

4-chloro-3-methylphenol 23-97142 26-103_33 _,-:P _'_ "3'

acenapthene 46-118/31 31-137/19 _ _. &/ :_
4-nitrophenol 10-80/50 11-114/50 (,,3- _'O 3-G
2,4-dlnltrotoluene 24-96138 28-69147 _ 9 ._-2. :z/t-

•.penlachlorophenol 9-103/50 17-109/47 ..... -/Q, , _'_ Z 3-
pyrene 26-127131 35-142/36 (,_" (, _ .F

PESTIClDES/PCBs

gamma-BHC(lindane) 56-123/15 46-127/50 I/.f.z _ /2. _" I_-
heptachlor 40-131120 35-130/31 2.3t _ /2 I 5"9- ._

alddn 40-120/22 34-132/43 ci_ _ _, I0
dieldrin 52-126118 31-134/38 I_. ._ II :F 2 I

enddn 56-121121 42-139145 /z.-Lf c_? 2.tf. .....
4,4'-DDT .38-127/27 23-134/50 132.. _/_- 3 I

• = Values outside of QC limils



/

5.1 RL,dEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERIES AND RPDs Page !____ol 2..(_"
NON-CLP ANALYTES [-

Laboralory N_T
Sample DeliveryGroup qlO$" GE_E"
QA Reviewer/Firm "P,IP.C
ReviewDale $ - _.=-"'//

Sample Malrix 3olL$ ADJUSTED AI'ID QUALIFIED SAMPLES
QC LIMITS c//OcG C/_9 ?Io._-G _ B _I0 _°_r4"_$

(%R1%RPD) SampleNumber S.impleNumber SampleNumber
, Waler Soil

METHOD 8010 MS%R MSD%R RPD MS%R MSD%R RPD MS%R MSD%R RPD

1,1-¢lichlomelhen e 61 -t 45/14 59. t 72/22
i

chorolorm

bromodochlorometham)

trtchloroethene 71-120/14 62-137/24
tetrachloroethene

chlorobenzene 75-130113 60-133/21 "

METHOD 8020

Ioluene 76-125/13 59-139/21
| • .

benzene 78-127/11 66-142/21

TPHDiesel 50-150150 50.150150 _' _ 9I" 3./_
z

/

TPHGasoline 50-150/50 50-150/50 ! 02. /t _'. /

O,.oOG,ea. eS-1,5/30es-tt5,30I .I I ..11 I I II lot, I Io/ I 2.',' i
Ch_,_, so.15o/5o5o-,5o/50
Nitrate 50-150_50 50-150150
Sulfate 50-150/50 50-150/50

o-Phosphate 50-150/50 50.150/5o

ChromiumVl 70-t30/30 70,30"0I ! I II ! I II I I I
To'=B.o_.'So'= 70130'15 N" I I I II I I II ! I J

"= Values outsideol QC ,mils



5.1 -'VIEW OF MATRIX SPIKE/MATRIX SPIKE DUPLICA1 ¢:RECOVERIES AND FIPDs Page / _ o1.i.___.NON-CLP ANALYTES

Laboratory.._C-'-.T
SampleDeliveryGroup ")I o_ Cr_"-_

i

QAReviewer/Firm_ P£ C
ReviewDale _- _._- '_/
SampleMaldx so,'ct Lc-_ 5_,_.,</<.,u_. ADJUSTEDAtID QUALIFIEDSAMPLES

QCLIMITS - t]/_-2.C c/10.5-' @ _-ct / C/lO_ /J..r_; "2.

(%R I */J:IPD) SampleNumber $,lmple Number SampleNumber
• Waler Soil

METHOD8010 MS%R MSD%R RPD MS%R MSD%R RPD MS°/,R MSD%R RPD
1.1-dlchlornethene 61.145/14 59-172/22
chorolonn
bromodochloromethar_ '

Idchloroelhene 71-120/14 • 62-137_24

letrachloroethene

¢hlorobenzene 75-130/13 60-133/21 "
ill

METHOD8020
Ioluene 76-125/13 59-139/21

i i

benzene 76-127111 66-142/21

TPH Diesel 50-150150 50-150150 _ Z / o_.. '_. '_

TPH Gasoline 50-150150 50.150/50 q _; _ / S'. 3

OllandOrease85-115/3005-,,5/30I .I I II i I II /O_ I Ion-I <l I
Chiodde - 50-150/50 50-150150

Nltrale 50-150/50 50-150/50

Sollale 50-150/50 50-150/50

o-Phosphale 50-150150 50-150150

ChrombmVl 70-130/3070-'3='0I I. I II I I I1 "1 I I
TolelDissolvedSolids 70-130/15NA i [ I II I I II _I I I

;.

".Values outsideol QClimits

0 t
• D



J REVIEW OF MATRIX DUPLICATES Page /':) el __.c/L

Laboratory. /UC F
• Sample DeliveryGroup, _/O_ .¢"gE"

QA Reviewer/Firm P£C
ReviewDate _-_.'Z-_l
Sample Matrix__ _'L

QUALIFIED ASSOCIATED SAMPLES

SAMPLENUMBER I ,.-,.: 1= IDUPLICATESAMPLENUMBER I -.-,c,,.- B_" L,o_tJ sample Number Sample Number Sample Number Sample Number Sample Number

SAMPLE _-I_E

METHOD AND ANALYTE VALUE VALVE %RFD Qualifier Qualifier Oualilier Qualifier Qualifier

[List analyles thaido no meet crileria) _,t]_ _/._'_

. ,.
l'j , ,. r,,,I ...=m • ,, J=,

/=,,,
• i

ii , •

i i i ii ,- ,,

i ll= ii i i ,,,

i l|

i ii

i ml i i

=l i i

i

i ill

a i

i ii i ,i

i i |l ,,

* - RPD exceedsQAPP limit,

".. # = RPD exceedFunctionalGuidelinelimil(CLP inorganicsonly)

", t



,.,/.

7.0 REVIEW OF BLANK SPIKES Page 7.-o.ol_--'_.__

Laboratory /,JE.T
SampleDeliveryGroup '_/0_'_:,,t-85" QUALIFIEDASSOCIATEDSAMPLES
QAReviewer/Firm /_,(-C
ReviewDate _- z2 -_/
SampleMalrix .cot'<..¢
LabSampleNumber {..¢_=_"O_;t..O_'J Samp.leNumber Sample Number Sample Number Sample Number Sample Number

METHODS AND ANALYTES T A %R . Crilerla Qualifier Qualifior Qualifier Oualiller Qualifier

t_cT_s _..l_'/_s':.) _oL,_,, e,,,,,J._, 7,,-,,o;' .,

G_,,._,,,.,,,_ -Jill C /=-I
H¢,ot-o._1o _" z1,,5",_ ,.
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PRC Environmental Management, Inc.
120 Howard Street
Suite 700

San Francisco, CA 94105
415-543-4880

Fax 415-543-5480

PR"
August20, 1991 __.ece,_e-_ _g/_l

E-T

Carlene Merey
Harding Lawson Associates
7655 Redwood Blvd.
P.O. Box 578
Novato, CA 94948

Re: Data Validation Reports and Summaries, PA-16 and PA-18, Hunters Point
Annex

Dear Ms. Merey,

Enclosed are your copies of the data validation reports and summaries for the
pesticide/PCB and volatile data. The semi-volatile validation summary is also
included as a draft pending the validation of sample 9107X054.

The validation summaries are prepared to make the task of qualifying the data
easier. The summaries include those problems which should be generally applied to
the samples in the specified group, all PA-16 and PA-18 samples in this case. The
summaries are followed by the validation reports prepared for individual samples.

If you have any questions, please contact Santiago Lee or me at 415/543-4880.

Sincerely,

tr ....
"3 , /'" "

Thorsten Anderson

QA Chemist

m _ wa_ ann _ _



DATA VALIDATION SUMMARY

Samples Validated: 9105G589, 9105G592, 9106G601, 9106H592 and 9107X054
Samples Applied To: All sample analyzed for areas PA-16 and PA-18
Date Samples Collected: January 28 through February 14, 1991
Matrices: Soil and water

Analysis: CLP Pesticides/PCBs

Date Validated: August 19, 1991
QC Criteria Validated: Holding time, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, initial and continuing calibration
response factors and percent differences, internal standard areas
and retention times, and instrument tunes.

The data were validated according to EPA documents "Laboratory Data Validation Ftinctional
Guidelines for Evaluating Organic Analyses" (February 1988).

COMMENTS

1. Due to blank contamination problems, the results for the following analytes are
considered non-detected and estimated (UJ) and usable for limited purposes only.

• All detected heptachlor results in all samples

Heptachlor was present in the laboratory blanks at concentrations of 4.4 _g/kg to 210
/.Lg/kg. The sample quantitation limits should be raised according to the blank
qualification guidelines.

2. Due to linearity problems in the initial calibration, the results for the following analytes
are considered estimated (J) and usable for limited purposes only.

• All pesticide/PCB analytes in all samples

The 10% relative standard deviation (RSD) QC limit for linearity were exceeded for all
four linearity check compounds.

RSD
aldrin 14.3-23.7%
endrin 13.6-24.0%
4,4'-DDT 10.3-25.8%
DBC 11.1- 19.6%

3. High percent recoveries of 137-416% were observed in the pesticide/PCB matrix spike,
matrix spike duplicate and blank spike samples.

• All pesticide/PCB analytes in all samples are considered estimated (J) and usable for
limited purposes only.

The high percent recoveries were the result of laboratory interferences that were observed
in the spike samples, and the laboratory blank samples. Most of these interferences were
not confirmed by the second column analysis and therefore not reported as detected in the
laboratory blank. However, the extensive contamination could possibly 1) obscure low
levels of pesticides/PCBs present in the samples (false negatives), and 2) cause a high bias
for any pesticides/PCBs detected in the samples.



4. The reviewer found possible calculation mistakes for samples 9105G589 and 9106H592, as
well as some matrix spike and blank spike samples. Only heptachlor was detected in the
samples and it is already qualified as non-detected due to laboratory contamination
problems.

5. Comments concerning breakdown, retention times and continuing calibrations do not
affect the data. Other comments made in the validation reports apply only to individual
samples.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex

Laboratory: National Environmental Testing (NET)

QA Validation: Christine Snyder and Donna Melvin, and Angela Bennett, $TS

Validation Date: August 7. 1991

Batch No.: 9105G589

Sample No.: 9105G589, 9105G592, 9106G601, 9106H592

Analyses: Pesticide/PCB

QC Criteria Validated: Holding time, laboratory blanks, surrogate recoveries, matrix spike/matrix spike
duplicate, blank spike, GC column linear'_/, breakdown, calibration and DBC
shift.

The data were validated according to EPA documents "Laboratory Data Validation Functional Guidelines
for Evaluating Organic Analyses" (February 1988).

COMMENTS

1. Due to I_ank contamination problems, the results for the following analytes are considered non-
detected and estimated (UJ) and usable for limited purposes .only.

o heptacl'dor In all samples

Heptachlor was present in the laboratory INanks at concentrations from 4.4 to 210 ug/kg.

2. According to the case narratives submitted by the laboratory, the correct injection volume is 2.0
uL on columns DB608A4273 and DB608A4274. The data submitted lists .1.0 uL on the system
printouts and sometimes was hand corrected to 2.0 uL for injections made on March 1, 1991
through March 4, 1991. When the 2.0 uL injection volume was used in the calculations, the
results were one half of the values reported on the forms. The following samples were affected:
9105G.589, 9106H592, PBLKll, PBLK12, PBLK12MS, PBLK12MSD, PBLKllMS, PBLKllMSD,
and 77777MS, 77777MSD from both sets.

3. The matrix spike/matrix spike duplicate percent recoveries and relative percent differences
(RPDs) exceeding criteria are listed in the following table. The sample results are not affected.

77777 77777A,
COMPOUND QC LIMITS MS _ISD RPD MS

gamma-BHC 46-127/50 168 148 OK 142 OK
heptachlor 35-130/31 416 285 37 231 63
dieldrin 31-134/38 162 141 OK 143 OK
endrin 42-139/45 213 183 OK OK OK
4,4'-DDT 23-134/50 187 153 OK OK OK



77777 77777A
COMPOUND .._ _ MS MSD RPD

gamma-BHC 46-127/50 OK 134 149 OK
heptachlor 35-130/31 OK 10 29 97
alddn 34-132/43 133 OK OK OK

4. Due to column Ilnearity problems, the following analytes are considered estimated (J) and usable
for limited purposes only,

o All pesticide/PCB analytes in all samples

The 10% RSD QC limits for lineadty were exceeded as follows:

aldrin 14.3 - 23.7%
endrin 13.6 - 24.0%
4.4'-DDT 10,3 - 25.8%
DBC 11.1 - 19.6%

5. The 20% QC limits for enddn and 4,4'-DDT breakdown were exceeded as follows:

enddn 20.8 - 27.2%
4,4'-DDT 27.6 - 62.3%

Endrin, 4,4'-DDT, endrin ketone, 4,4'-DDD, and 4,4'.DDE were not detected in any of the
samples, therefore, no compounds are qualified.

6. The percent difference criteria of 15% for a quantitation column was exceeded as follows:

COMPOUND %D

alddn 15.6 - 59.3
endosulfan I 17.0
endosulfan II 18.8 - 23.1
endrln ketone 16.8 - 20,7
alpha-chlordane 16.5
4,4'DDT 16,3 - 30,3
methoxychlor 16.2 - 60.7
endrln 16.3 - 30.9
4,4'-DDD 19.6 - 34.2
delta-BHC 16.2 - 23.2
gamma-BHC 15.9- 18.1
heptachlor 15.4 - 20.0
beta-BHC 20.3
4,4'-DDE 23.7
endosulfan sulfate 16.2

The percent difference criteria of 20% for a confirmation column was exceeded as follows:

COMPOUND %D

4,4'-DDT 29.7 - 46.0
methoxychlor 29.9 - 56.7
aJdrin 24.4 - 33.4
delta-BHC 25.1 - 43.7
heptachlor epoxide 21.0

Due to the calibration criteria not being met. the following analytes are considered estimated (J)
and usable for limited purposes only.

o heptachlor in samples 9106(3601 and 9106H592

The remaining compounds listed above were not detected in the samples and were not qualified.



7. The retention time of the following analytes in the continuing calibration standards fell outside the
laboratory calculated retention time winclows by less than 0.3%.

o endosulfan I in ind A on 3/14/91 at 1723 (DB608)
o endrin ketone in lnd B on 3/14/91 at 2108 (DB608)
o endrin, 4.4'-DDD and endrin ketone in Ind B on 3/7/91 at 948 (DB17)
o heptachlor, heptachlor epoxide, endosulfan I, dieldrin, endosulfan I1, 4,4'-DDT, and

methoxychlor in Ind A on 3/7/91 at 1742 (DBt7)
o beta-BHC, delta-BHC, aldrin, 4,4'-DDE, enddn, 4,4'-ODD, endosulfan sulfate, enddn

ketone, alpha-chlordane and gamma-chlordane in Ind B on 3/8/91 at 138 (DBI7)
o gamma-BHC, heptachlor, 8]drin, heptachlor epoxide, endosulfan I, dieldrin, endosulfan il,

4,4'-DDT, rnethoxychlor in Ind A on 3/8/91 at 929 (DB17)
o 4,4'-DDE, endrin, 4,4'-DDD, endosulfan sulfate, endrin ketone, alpha-chlordane and

gamma-chlordane In Ind B on 3/8/91 at 1014 (DB17)

The retention times for the compounds must be within the retention time windows to allow for
identification of the analytes,

8. The percent recovery for the following analytes exceeded the QC limits of 30-140% in the blank
spike samples,

COMPOUND pBLK11MS PBLK11MSD PBLKllAMSD

gamma-BHC OK 142 142
heptachlor 267 252 202
enddn 143 172 OK

COMPOUND pJ3LK12MS PBLK12MSD PBLK12AMSD

heptachlor 180 420 179
aldrin 173 OK OK
4,4'-DDT 231 OK OK

9. All quality control criteria, other than those discussed above, were met and are considered
acceptable. All other results are considered valid and usable for all purposes.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex PA-16

Laboratory: National Environmental Testing (NET)

QA Reviewer: Angata Bennett

Validation Date: August 9, 1991

Batch No.: 9107X054

Sample No.: 9107X054

Analyses: Pesticide/PCB

QC Criteria Validated: Holding time, laboratory blanks, surrogate recoveries, matrix spike/matrix spike

duplicate, blank spike, and GC cotumn linearity_breakdown, calibration, retention
time, DBC shift.

The data were reviewedaccording to EPA documents "Laboratory Data Validation Functional Guidelines
for Evaluation Organic Analyses" (February 1988).

COMMENTS

1. The matrix spike/matrix spike duplicate percent recoveries and relative percent differences
(RPDs) exceeding criteria are listed in the following table for pesticide fractions. The sample
results are not affected.

77777
_:QMPOUND MSD RPD LIMITS

dieldrin 138 19 18/52-126
endrin 137 OK 21/56-121

2. The percent recovery for the following analytes exceeded the QC limits of 30-140% In blank
spike sample PBLK13MSD.

COMPOUND %REC

gamma-BHC0idane) 146
dieldrin 149
enddn 151
44'-DDT 148

3. UnearRy for the following compounds exceeded the QC limit of 10%.

COMPOUND _R_D

aldrin 16.7
endrin 15.7
4,4'-DDT 14.6

The following compounds are estimated (J) and are usable for limited purposes only.

o all pesticide analytes in sample 9107X054



4. The following analytes exceeded the 15% difference criteria in the Individual A standard analyzed
on 3/14/91 at 0416.

COMPOUND %0
4,4'-DDT 19.1
methoxychior 21.0

These compounds were not found in the sample, therefore no compounds were qualified.

5. All quality control criteria, other than those discussed above, were met and are considered
acceptable. All other results are considered valid and usable for all purposes.



DATA VALIDATION SUMMARY

Samples Validated: 9105G589, 9105G592, 9106G601, 9106H592 and 9107X054
Samples Applied To: All sample analyzed for areas PA-16 and PA-18
Date Samples Collected: January 28 through February 14, 1991
Matrices: Soiland water

Analysis: CLP Volatiles

Date Validated: August 19, 1991
QC Criteria Validated: Holding times, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, initial and continuing calibration
response factors and percent differences, internal standard areas
and retention times, and instrument tunes.

The data were validated according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988).

COMMENTS

1. Trans-1,3-dichloropropene was incorrectly identified in the initial and continuing
calibrations. The cis isomer should elute 1-2 minutes earlier than the trans isomer. The
laboratory identified the trans isomer eluting at the same retention time and having the
same area as cis-1,3-dichloropropene.

• The results for trans-l,3-dichloropropene in all samples are considered rejected (R)
and unusable for any purposes.

It must be assumed that any trans-1,3-dichloropropene present in the samples would not
have been identified because of the misidentification in the calibrations.

2. 4-Methyl-2-pentanone elutes approximately 1 1/2 minutes before 2-hexanone in the
volatile Calibrations with the column and instrument used. The laboratory reversed the
identification of the elution order of these two compounds in all volatile calibrations.

• For detected results of 4-methyl-2-pentanone or 2-hexanone the results should be
listed as 4-methyl-2-pentanone and/or 2-hexanone, and qualified estimated (J)

The identity of these two componds may be confused, even with the mass spectra. If
these compounds were not found in the samples, the samples do not need qualification.

3. Sample 9106H592 was reanalyzed due to surrogate recovery problems. The reanalyzed
sample 9106H592RE was analyzed 1 day out of the holding time criteria, but had no
surroagte recovery problems. The laboratory reported results from the reanalysis.

• The results are considered estimated (J) in sample 9106H592RE because the holding
time was exceeded by I day.

The surrogate recovery for sample 9106H592 was reported incorrectly as 40% for 1,2-
dichloroethane-d4 in the data summary package and data reveiw report. The correct
recovery is 81% and no qualification based on surrogate recovery is needed for this
sample.

4. The concentrations for the tentatively identified compunds (TIC) reported in samples
9105G589 and 9105G592 were two times the values calculated by the validators using the
raw data submitted. This problem should not have a major impact on the data since the
TIC concentrations are always considered tentatively identified and estimated (N J).

5. Other comments made in the validation reports apply only to individual samples or do not
affect any sample results.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: HuntersPointAnnex

Laboratory: National Environmental Testing (NET)

QA Validator: Christine Snyder and Donna Melvin

Validation Date: August 14, 1991

Batch No.: 9106G601

Sample No.: 9106G601, 9106H592, 9107X054

Analyses: Volatile

QC Criteria Validated: Holding time. laboratory blanks, surrogate recoveries, matrix spike/matrix spike
duplicate, instrument tunes, sample Internal standard areas and retention times,
sample compound relative retention times, Initial and continuing calibration
response factors and percent differences.

The data were validated according to EPA documents "Laboratory Data Validation Functional Gu_ellnes
for Evaluating Organic Analyses" (February 1988).

COMMENTS

1. Due to blank contamination prot_ems, the results for the following tentatively Identified
compounds are considered estimated, non-detected, and tentatively identified (JNU) and the
following target compounds are considered estimated and non-detected. The listed compounds
are usable for limited purposes only.

o TIC at approximate retention time 2.21 in samples 9107X054, 9106G601, 9106H592RE
o TIC at approximate retention time 20.86 in samples g106G601, 9106H592RE
o TIC at approximate retention time 4.74 in sample 9106(3501
o TICs at approximate retention times 21.55, 22.45, 22.61, 24.10, 24.79 in sample

9106H592
o methylene chloride in sample 9106G601

These analytes were found in the laboratory blanks at the following concentrations:

Tentatively k:lentifiedcompounds 39-140 ug/L, 30-51 ug/Kg

Methylene chloride was not found in the soil laboratory blanks associated with these samples
but is considered a common laboratory contaminant. The result for this compound are
considered non-detected and estimated (UJ).

2. Due to holding time problems, the following analytes are considered estimates (J) and usable for
limited purposes.

o All volatile enalyl.es in sample 9106H592RE

The 14 day holding time for this sample was exceeded by 1 day.



3. Due to surrogate recovery problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

o All volatile analytes in sample g106H592

The following table lists the surrogates exceeding the QC limits:

Surrogate _ _}106H592 1, i _. ;

toluene-d8 81-117 123
brornoflurobenzene 74-121 70

4. The matrix spike/matrix spike duplicate percent recoveries and relative percent differences
(RPDs) exceeding criteria are listed In the following table. The sample results are not affected.

7'7777A 77777*
COMPOUND QC LIMITS MSD RPD .RPD

toluene 59-13g[21 156 32 OK
1,1-dlchloroethene 59-172/22 OK OK 31

* The matrix spike duplicate results were not reported for sample ;TZ-Z77MSD due to internal
standard areas being low. but the percent recoveries were within criteria.

5. Raw data was not submitted for the BFB tune on 1/21/91 at 8:36 on Instrument 5970C,
therefore, It could not be verified. The results reported on the Form 5A were within criteria, so
no samples were qualified.

6. The laboratory Incorrectly identified cis- and tmns- 1,3-dichloropropene in the volatile
calibrations. CIs-l,3-dlchloropropene elutes over 1 minute eadier than trans-l,3-dichloropropene.
The laboratory reversed the identification of the elutlon order on instrument Volatiles A and
identified both isomers at the retention time of cis-1,3-dichloropropene and having the same area
on instrument C. Because a retention was not established for trans-l,3-dichloropropene on
Instrument C, the results for this compound are considered unusable (R) in samples 9107X054
and 9106H592.

Also, the laboratory reversed the identification of the elution order of 4-methyl-2-pentanone and
2-hexanone in all volatile calibrations. 2-Hexanone e_utesapproximately 1 1/2 minutes after 4-
meth_-2-pentanone in the volatile calibrations. These compounds were not present in any
samptes associated with these calibrations, therefore, no compounds were qualif'md.

7. All quality control criteria, other than those discussed above, were met and are considered
acceptable. All other results are considered valid and usable for all purposes.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex

Laboratory: National Environmental Testing (NET)

QA Validator: Christine Srtyder and Oortna Melvin

Validation Date: August 12, 1991

Batch No.: 9105G589

Sample No.: 9105G589, 9105G592

Analyses: Volatiles

QC Criteria Validated: Holding time, laboratory blanks, surrogate recoveries, matrix spike/matrix spike
duplicate, initial and continuing calil:N'atlonresponse factors and percent
differences, internal standard areas and retention times, instrument tunes.

The data were validated according to EPA documents "Laboratory Data Validation Functional Guidelines
for Evaluating Organic Analyses" (February 1988).

COMMENTS

1. Due to blank contamination problems, the results for the following analytes are considered non-
detected and estimated (UJ) and usable for limited purposes only.

o methylene chloride in samples 9105G589 and 9105G592
o all tentatively Identified compounds in samples 9105G589 and 9105G592

Meth_ene chloride was found in the laboratory blanks at concentrations of 4-6 ug/kg. The TIC's
were found in the blanks at concentrations of 6-45 ug/kg.

2. The concentrations for the tentatively identified compounds reported In both samples were two
times the values calculated by the valIda/ors using the data submitted.

3. Trans-l,3-dichloropropene was incorrectly identified in the initialand continuing calibrations.
This cls Isomer should elute 1-2 minutes eadier than the trans isomer. The laboratory identified

• the trans Isomer etuting at the same retention time and having the same area as cis-1,3-
dichloropropene, Because of the misidentification of trans-t,3-dtchloropropene, the results for
this compound are unusable (R) In both saml:_es.

In addition, 4-methyl-2-pentanone elutes approximately 1 1/2 minutes before 2-hexanone in the
volatile calibrations. The laboratory reversed the Identification of the elution order of these two
compounds in all volatile calibrations. These compounds were not found in the samples,
therefore no samples were qualified.

4. All quality control criteria, other than those discussed above, were met and are consIdered
acceptable. All other results are considered valid and usable for all purposes.
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DRAFT pending validation of sample 9107X054

DATA VALIDATION SUMMARY

Samples Validated: 9105G589, 9105G592, 9106G601, 9106H592 and 9107X054
Samples Applied To: All sample analyzed for areas PA-16 and PA-18
Date Samples Collected: January 28 through February 14, 1991
Matrices: Soil and water

Analysis: CLP Semi-volatiles

Date Validated: August 19, 1991
QC Criteria Validated: Holding times, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, instrument tunes, instrument response
factors and percent differences, and internal standard areas and
retention times

The data were validated according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988).

COMMENTS

I. Tentatively identified compounds (TIC) were present in the laboratory blanks at
concentrations of 200 _g/kg to 10,000/zg/kg. The retention times of these TICs in the
blanks were 5.02-5.30, 6.40-6.66, 17.20, 21.60, 23.37, 25.40, 27.37, 33.04, and 33.57
minutes.

• Any samples containing TICs labeled as "unknown" within 0.10 minutes of these
retention times should be considered non-detected (U)

This problem should not have a major impact on the data since the TIC concentrations are
always considered tentatively identified and estimated (N J).

2. Other comments made in the validation reports apply only to individual samples or do not
affect any data.



"l

QA/QC DATA VAUDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex (CTO No. 0057)

Laboratory: National Environmental Testing (NET)

QA Validator: Christine Snyder and Donna Melvin

Validation Date: August 17, 1991

Batch No.: 9105G589

Sample No.: 9105G589, g105GSg2, 9106G601, 9106H592

Analyses: Semivolatiles

QC Criteria Validated: Holding times, laboratory blanks, surrogate recoveries, matrix spike/matrix spike
dup4icate, Instrument tune, Internal standard areas and retention times.
Instrument calibrations response factors and percent differences.

The data were validated according to EPA documents "Laboratory Data Validation Functional Guidelines
for Evaluating Organic Analyses" (February 1988).

¢OMMENT_

1. Due to blank contamination problems, the results for the following tentatively identified
compounds (TIC) are considered non detected and estimated (NJU) and usable for limited

purposes only. i
o TIC at retention times 5.19, 5,21, 33.26 in sampie 9105G589 I
o TIC at retention times 5.05, 6.43, 25.01, 33.04 in samples 9105G592 i
o TIC at retention times 5.10, 25.94, 33.36 in sample 9106G601 _.
o TIC at retention times 5.13, 5.15, in sample 9106H592

I
!

These TIC's were present In the blanks at concentrations 200 ug/kg to 10000 ug/kg. )

2. Laboratory did not report the presence of a peak (greater than 10% of the nearest internal i
.standard) at retention time 26.44 In sample 9105G592. The concentration of this tentatively !

identified compound is approximately 176 ug/Kg, t

3. The matrix spike/matrix spike duplicate relative percent difference QC limit of 50% for 4- |!
nltrophenol was exceeded for samples 7777-/BMS/MSD (76%). I

4. All quality control criteria, other than those discussed above, were met and are considered

acceptable. AlJother results are considered valid and usable for all purposes. _|

!
!
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PRCEnvironmentalManagement, Inc.
120 HowardStreet
Suite700
San Francisco,CA 94105
415-543-4880
Fax 415-543-5480

PRL"
August 26, 1991 _. z_

ee
Carlene Merey t.((:_,_ _-'_c,_Uq/qfql CT/"/Harding Lawson Associates
7655 Redwood Blvd.
P.O. Box 578
Novato, CA 94948

Re: Data Validation Reports and Summaries, PA-16 and PA-18, Hunters Point
Annex

Dear Ms. Mercy,

Enclosed are your copies of the data validation reports and summaries for the
semi-volatile and metals data. The report for the semi-volatiles is final.

The validation summaries are prepared to make the task of qualifying the data
easier. The summaries include those problems which should be generally applied to
the samples in the specified group, all PA-16 and PA-18 samples in this case. The
summaries are followed by the validation reports prepared for individual samples.

If you have any questions, please contact Santiago Lee or me at 415/543-4880.

Sincerely,

Thorsten Anderson
QA Chemist



DATA VALIDATION SUMMARY

Samples Validated: 9105G589, 9105G592, 9106G601, 9106H592 and 9107X054
Samples Applied To: All sample analyzed for areas PA-16 and PA-18
Date Samples Collected: January 28 through February 14, 1991
Matrices: Soiland water

Analysis: CLP Semi-volatiles

Date Validated: August 19, 1991
QC Criteria Validated: Holding times, laboratory blanks, surrogate recoveries, matrix

spike/matrix spike duplicate, instrument tunes, instrument response
factors and percent differences, and internal standard areas and
retention times

The data were validated according to EPA documents "Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses" (February 1988).

COMMENTS

1. Tentatively identified compounds (TIC) were present in the laboratory blanks at
concentrations of 200 _g/kg to 10,000/.tg/kg for soil samples. The retention times of
these TICs in the blanks were 5.02-5.30, 6.40-6.66, 17.20, 21.60, 23.37, 25.40, 27.37,
33.04, and 33.57 minutes. The laboratory blanks for water samples contained a TIC at
5.21 minutes with a concentration of 16/.tg/L.

• Any samples containing TICs labeled as "unknown" within 0.10 minutes of these
retention times should be considered non-detected (U)

This problem should not have a major impact on the data since the TIC concentrations are
always considered tentatively identified and estimated (N J).

2. Other comments made in the validation reports apply only to individual samples or do not
affect any data.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex (CTO No. 0057)

Laboratory: National Environmental Testing (NET)

QA Validator: Christine Snyder and Donna Melvin

Validation Date: August 21, 1991

Batch No.: 9107X054

Sample No.: 9107X0.54

Analyses: Semivolatites

QC Criteria Validated: Holding times, laboratory blanks, surrogate recoveries, matrix spike/matrix spike
duplicate, Initial and continuing calibration response factors and percent
differences, Internal standard areas and retention times, Instrument tunes.

The data were validated according to EPA documents "Laboratory Data Validation Functional Guidelines
for Evaluating Organic Analyses" (February 1988).

COMMENTS

1 Due to blank contamination problems, the results for the following tentatively Identified
compounds (TIC) are considered non-detected and estimated (JNU) and usable for limited
purposes only.

o TIC at approxirnate retention time 5.21 in sample 9107X054

This compound was found in the laboratory blank at a concentration of 16 Ug/L

2. All quality control criteria, other than those discussed above, were met and are considered
acceptable, all other results are considered valid and usable for all purposes.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex (CTO No. 0057)

Laboratory: National Environmental Testing (NET)

QA Validator: Christine Snyder and Donna Melvin

Validation Date: August 17, 1991

Batch No.: 9105G589

Sample No.: 9105G589, 9105G592, 9106G601, 9106H592

Analyses: $emivolatiles

QC Criteria Validated: Holding times, laboratory blanks, surrogate recoveries, matrix splke/matrix spike
duplicate, Instrument tune, internal standard areas and retention times.
Instrument calibrations response factors and percent differences.

The data were validated according to EPA documents "Laboratory Data Validation Functional Guidelines
for Evaluating Organic Analyses" (February 1988).

_0MMENT_

1. Due to blank contamination problems, the results for the following tentatively identified
compounds (TIC) are considered non detected and estimated (NJU) and usable for limited
purposes only.

o TiC at retention times 5.19, 5.21, 33.26 in sample 9105G589
o TIC at retention times 5.05, 6.43, 25.01, 33.04 in samples 9105G592
o TIC at retention times 5.10, 25.94, 33.36 in sample 9106G601
o TIC at retention times 5.13, 5.15, In sample 9106H592

These TIC°s were present In the blanks at concentrations 200 ug/kg to 10000 ug/kg.

2. Laboratory did not report the presence of a peak (greater than 10% of the nearest internal
standard) at retention time 26.44 In sample 9105G592. The concentration of this tentatively
identified compound is approximately 176 ug/Kg.

3. The matrix spike/matrix spike duplicate relative percent difference QC limit of 50% for 4-
nitrophenol was exceeded for samples 7777ZBMS/MSD (76%).

4. All quality control criteria, other than those discussed above, were met and are considered
acceptable. All other results are considered valid and usable for all purposes.



DATA VALIDATION SUMMARY

Samples Validated: 9105G589, 9105G592, 9106G601, 9106H592 and 9107X054
Samples Applied To: All sample analyzed for areas PA-16 and PA-18
Date Samples Collected: January 28 through February 14, 1991
Matrices: Soil and water

Analysis: CLP Metals (including molybdenum, mercury, and cyanide)

Date Validated: August 24, 1991
QC Criteria Validated: Holding times, laboratory blanks (ICB, CCB, PB), matrix spikes,

matrix duplicates, initial and continuing calibration standard
recoveries, ICP serial dilutions, and interference check samples

The data were validated according to the EPA document "Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses" (July 1988).

COMMENTS

1. Common inorganic blank contaminants which affected results were beryllium (0.6 _g/L),
sodium (623 _g/L), and molybdenum (7.1 /zg/L). Please review the following report for
specific information on amounts of contaminants found and samples qualified in NET
batches 5849, 5863, 5957, 5975, and 6090.

• Samples with concentrations (in mg/kg) less than the amount found in the blanks (in
/_g/L) were qualified non-detected and estimated (U J).

Aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, cobalt, copper, iron,
lead, magnesium, manganese, mercury, nickel, selenium, silver, sodium, vanadium, zinc,
and molybdenum were all found in at least one inorganic laboratory blank at
concentrations of -3.6 to 623/_g/L.

The dilution factor for soil samples was taken into account for soil samples. The negative
concentrations observed in some laboratory blanks were very small compared to the
sample concentrations and detection limits when the dilution factor is taken into account.

2. Abnormally high concentrations of antimony were detected in the AB solution of the
interference check sample. Antimony is not contained in the AB solution. This problem
indicates the posibility of false positives in samples with cocentrations of aluminum,
calcium, magnesium (500,000 #g/L each) and iron (200,000 _g/L) similar to those in the
interference check sample. Samples 9106G601 and 9106H592 were not qualified because
the concentrations of the interfering analytes were not at high level in the samples.

• All positive results for antimony are considered estimated (J) if the concentrations of
aluminum, calcium, or magnesium are above 500,000 #g/L, or the concentration of
iron is above 200,000/sg/L.

The sample results for antimony may be biased high under these conditions.

3. The laboratory reported mercury as non-detected (0.5 mg/kg detection limit) for samples
9106G601 and 9106H592. The raw data showed concentrations of 0.106 mg/kg for these
samples. The laboratory should reconcile this difference. Other samples may be affected.

4. Other comments made in the validation reports apply only to individual samples or do not
affect any sample results.



QAJQC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: HuntersPointAnnexPA-18

Laboratory'. NationalEnvironmentalTesting(NET)

QA VaUdator: Cheryl Baggett

ValidationDate: August22, lggl

Batch No.: 9105G589

Samp4eNo.: g105G589,g105G592

Analyses: Metals(includingmolybdenumand mercury)and cyanide

QC CriteriaValidated: Holdingtime, laboratoryblanks,matrixspike/matrixspikeduplicate recoveries,
initialandcontinuingcalibrationblank andstandardrecoveries,laboratory
controlsamplerecoveriesand Interferencecheck sample recoveries.

The data werevalidatedaccordingto EPA documents"LaboratoryData ValidationFunctionalGuidelines
for EvaluatingInorganicAnalyses"(July 1988).

COMMEmS

1. Due to accuracy problems, the resultsfor the followinganalytes are consideredestlrnates(J)
and usablefor limitedpurposesonly.

0 Antimonyin samples9105G589and g105G592

The matrixspike recoveryfor antimonywas 65% and the resultsfor antimonyare biasedlow.

2. The raw data for the lastseven samplesof the ICPAESanalyseson 4/18/91 were omitted from
the package. The finalcontractrequireddetectionlimitstandard,Interferencecheck solutions,
andcontinuingcalibrationdata cannotbe verified. Resultsfor aluminum,calcium, chromium,
copper,and magnesiumare affected.

3. Due to precisionproblems,the resultsfor the followinganalytesare consideredestimates(J)
and usablefor limitedpurposesonly.

o Aluminumand copper in all samples

The relativepercentdifference(RPD)for thefollowinganalytesexceeded the QC Umltsof 35% in
the duplicatesam_es:

Analyte RPD

aJumlnum 40.0
copper 85.5 }

4. The metals digestion logs submitteddo not containfull sample names. The last two digitsare
omittedfrom the samp|enames. Also, there Is no Indicationof batchnumberon the laboratory
controlsample or preparationblank. It is difficultto determinewhich controlsamplesare
___oclatedwithwhich samples.

5. AHqualitycontro4crtterta,other than those discussedabove,were met and are considered
acceptable. All otherresultsare consideredvoJldand usablefor all purposes, i



QA/QC DATA VALIDATION REPORT

Addendum to QA/QC Narrative for Batch No. 9105G589

Date: August24, 1991

Analysis: CLP Metals (including molybdenum, mercury and cyanide)

QC Criteria Validated: Laboratory blanks (ICB, CCB, PB)

The data were validated according to the EPA document "Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses" (July 1988).

COMMENTS

1. Due to blank contamination problems, the results for the following analytes are
considered non-detected (U).

• Barium in sample 9105H583
• Beryllium in samples 9105G586-9106G591, 9106G593-9105G596, 9105H579,

9105H582, 9105H585, and 9105H586
• Sodium in samples 9105G585-9105G596, 9105H579-9105H583, 9105H585, and

9105H586
• Molybdenum in samples 9105G585, 9105G587-9105G596, 9105H579-9105H582,

9105H585, and 9105H586

Antimony, barium, beryllium, cadmium, calcium, cobalt, copper, iron, magnesium,
manganese, sodium, zinc, and molybdenum were found in the inorganic laboratory blanks
at concentrations of -3.6 to 623.1 /_g/L. Only samples with concentrations less than five
times the amount found in the blanks were qualified.

The dilution factor for soil samples was taken into account for soil samples. The negative
concentrations observed in some laboratory blanks were very small compared to the
sample concentrations and detection limits when the dilution factor is taken into account.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex PA-16, PA-18

Laboratory: National Environmental Testing (NET)

QA Validator: Thorsten Anderson, PRC

Validation Date: August 24, 1991

BatchNo.: 9106G601

Sample No.: 9106G601 and 9106H592

Analysis: CLP Metals (including molybdenum, mercury, and cyanide)

QC Criteria Validated: Holding times, laboratory blanks (ICB, CCB, PB), matrix spikes,
matrix duplicates, initial and continuing calibration standard
recoveries, ICP serial dilutions, and interference check samples

The data were validated according to the EPA document "Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses" (July 1988).

COMMENTS

1. Due to blank contamination problems, the results for the following analytes are
considered non-detected (U).

• Cobalt in samples 9105G598, and 9106G604
• Molybdenum in samples 9105G597, 9105G599-9105G601, 9106G602, 9106G603,

9106H587-9106H594, and 9106H596

Aluminum, arsenic, barium, cadmium, calcium, cobalt, copper, iron, lead, magnesium,
nickel, selenium, sodium, vanadium, zinc, and molybdenum were found in the inorganic
laboratory blanks at concentrations of -3.6 to 89.6 #g/L. Only samples with
concentrations less than five times the amount found in the blanks were qualified.

The dilution factor for soil samples was taken into account for soil samples. The negative
concentrations observed in some laboratory blanks were very small compared to the
sample concentrations and detection limits when the dilution factor is taken into account.

2. Abnormally high concentrations of antimony were detected in the AB solution of the
interference check sample. Antimony is not contained in the AB solution. This problem
indicates the posibility of false positives in samples with cocentrations of aluminum,
calcium, magnesium (500,000 #g/L each) and iron (200,000 #g/L) similar to those in the
interference check sample. No samples are qulified because the concentrations of these
analytes were not at this level in samples 9106G601 and 9106H592.

3. Due to accuracy problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony and selenium in samples 9106G601 and 9106H592

The matrix spike recoveries for antimony and selenium were 8.0% and 44.6% in this batch
of samples (75-125% QC limit). The detected results for antimony are biased low. The
detection limits for selenium are also biased low.



4. Due to serial dilution problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

• Zinc, calcium and manganese in samples 9106G601 and 9106H592

Percent differencesof 10.% 14.8%, 18.2% and 22.5% were found for zinc, calcium and
manganese, respectively, in the ICP serial dilution analysis (10% QC limit).

5. The laboratory reported mercury as non-detected (0.5 mg/kg detection limit) for samples
9106G601 and 9106H592. The raw data showed concentrations of 0.106 mg/kg for these
samples. The laboratory should reconcile this difference.

6. Due to holding time problems, the result for the following sample is considered an
estimate (J) and usable for limited purposes only.

• Mercury in sample 9106G601

Mercury was analyzed 1 day over the 28 day holding time in this sample.

7. All quality control criteria, other than those discussed above, were met and are considered
acceptable. All other results are considered valid and usable for all purposes.



QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

Site: Hunters Point Annex PA- 16, PA- 18

Laboratory: National Environmental Testing (NET)

QA Validator: Thorsten Anderson, PRC

Validation Date: August 24, 1991

Batch and Sample No.: 9107X054

Analysis: CLP Metals (including molybdenum, mercury, and cyanide)

QC Criteria Validated: Holding times, laboratory blanks (ICB, CCB, PB), matrix spikes,
matrix duplicates, initial and coritinuing calibration standard
recoveries, ICP serial dilutions, and interference check samples

The data were validated according to the EPA document "Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses" (July 1988).

COMMENTS

1. Due to blank contamination problems, the results for the following analytes are
considered non-detected (U).

• Copper in samples 9107X054 and 9107X057
• Silver in sample 9107X054
• Zinc and molybdenum in sample 9107X057

Antimony, beryllium, copper, iron, lead, manganese, selenium, silver, sodium, zinc, and
molybdenum were found in the inorganic laboratory blanks at concentrations of -1.8 to
623.1 /zg/L. Only samples with concentrations less than five times the amount found in
the blanks were qualified.

2. Due to precision problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Antimony and zinc in sample 9107X054

The relative percent differences (RPD) for zinc was 112.8% (20% QC limit). Antimony
was detected in the duplicate only with an absolute difference of greater than the CRDL.

3. Due to accuracy problems, the results for the following analytes are considered estimates
(J) and usable for limited purposes only.

• Selenium and thallium in sample 9107X054

The matrix spike recoveries for selenium and thallium were 74.0% and 68.2% in this batch
of samples (75-125% QC limit). The detection limits for selenium and thallium are biased
low.

4. Due to serial dilution problems, the results for the following analytes are considered
estimated (J) and usable for limited purposes only.

• Calcium and manganese in samples 9107X054



Percent differences of 18.2% and 22.5% were found for calcium and manganese,
respectively, in the ICP serial dilution analysis (10% QC limit).

5. All quality control criteria, other than those discussed above, were met and are considered
acceptable. All other results are considered valid and usable for all purposes.
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QA/QC DATA VALIDATION REPORT

1.0 QA/QC Narrative

$tt_: Hunters Point Annex: PA-16, PA-18

I_boratory: Natioru_lEnvironmental Testing (NET)

QA Validator: Christine Snyder

Validation Dam: September 1, 1991

P_.amhNo.: 9105G589

Sample No.: 9105G589, 9105G592, 9106G601, 91061-4592,9107)(054

Analyses: TPH-dIesel. TPH-gas. pH. oil and grease, percent solids

Collection Dates: January 28, 1991, January 30, 1991. February 5, 1991. February 6. 1991
Febcuary 12, 1991

QC Criteria Validated: Holding time, laboratory blanks, surrogate recoveries, matrix spike/matr b(spike
duplicate, matrix duplicate, blank spike. Initial and continuing calibrations.

]
The data were validated according to EPA documents "Laboratory Data VaJidartJonFunctional Guidelines
for Evaluating Organic Analyses" (February 1988) and "Lsboratory Data Validation Functional Gu_elines
for Evaluating Inorganic Analysis" (July 1988) tCOMMENTS:

1. The percent reoovery for the blank spike In [he TPH dlese; for QC Batch G1301151 am 1F31-91
(Fire ID A30118) was below the limits of 50-150% recovery at 15%.

2. Due to surrogate recovery problems, the resdts for the following ana_ ate consldere
estimated (J) and usable for IlrrCU_ purposes only.

o TPH-gas In samples 9106H5,92 and 9106G601

The following table lists the surrogates exceeding the QC limits of 50-150% recovery.

Sample# % Recovery

9106HSg2 26
9105G601 48

3. In TPH-dlese[ sample 9106H592 pezro[eum hydrocarbon heavier than diesel was reporte:! to be
present but was not quantlr,azed by the laboratory. An approximate concentration shoul,J have
been reported for the hydroca_rbonpeak in this sample.

4. The calculations reported by the laboratory were difficult to verify using the data subcnitl)d.

¢;. All quality conIrol _da, other than those discussed above, were met and are constderbd
a.cceptab_e. All other results am considered valid and usable for all purposes.
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APPENDIX E

HEALTH RISK EVALUATION (PA-16) ..............

The following sections describe the methods used to evaluate potential human

health impacts associated with 3 PNAs and 10 trace metals detected either above the

estimated upper limit of background concentrations (HLA, 1990) in soil samples from

PA-16 or for which background concentrations have not been estimated, as well as the

results of a screening-level health risk evaluation performed for these chemicals. All

quantitative methods are in accordance with guidelines established by the U.S.

Environmental Protection Agency (EPA, 1991).

The 13 chemicals, the arithmetic mean of measured concentrations, and

maximum concentrations are presented inTable E-I. Means for non-detects were

calculated assuming one-half the detection limit. Upper limit of background

concentrations estimated from previous background sampling investigations at HPA

(HLA, 1990) are alsopresented. RCRA soil action levels (EPA, 1990), and California

Department of Health Services (DHS) soil ingestion screening levels and soil applied

action levels (AALs; DHSI1990a, 1991) are also presented for each chemical in

Table E-I. It should be noted that the DHS screening levels and the RCRA action

levels listed in Table E-I are only guidelines for evaluating soil levels detected at sites.

Ia addit'ion,'th e DHS screening levels are under review; exceedances of screening levels

should 'fiof_ interpreted as an absolute determination of the need for further study

(DHS, 1990b). DHS has not provided final screening levels to date. AALs are

health-based criteria developed according to DHS methods (DHS, 1986). Chemical

concentrations above these RCRA or DHS screening or AAL levels may warrant further

B17407-H E-I



these values are not considered to be either site-specific, health-based target cleanup

levels (TCLs), or in this case conservative health-based levels for carcinogens (HBLc)
:,"%

and noncarcinogens (HBLn) based on a hypothetical future onsite resldefitial scenario.

For this reason, site-specific HBLc and HBLn values were developed for the ........

13 chemicals.

To estimate HBLs, the potential human health effects to a residential population

comprised of children and adults exposed to the site chemicals via ingestion of and

dermal contact with soil were considered. The calculated HBL values were compared

with the detected values and the soil levels presented in Table E-I.

In calculating HBLs for soil, quantitative risk assessment methods were employed

to estimate a soil concentration considered protective of human health. The equations

and assumptions used to estimate HBLc and HBLn values for children and adults are

presented in Table E-2. Exposure scenarios, human intake assumptions, and toxicity

values used in the calculation of HBLs are consistent with EPA methods

(EPA, 1989,1991). Conservative human intake assumptions (e.g., 95th percentile skin

surface areas) for children and. adults (Table E-2) were used in conjunction with EPA

toxicity values for noncareinogens (i.e., reference doses [RfDs]) and carcinogens (i.e.,

slope factors [SFs]) to estimate HBLs that are expected to be protective of human health.

RfDs and SFs used to evaluate oral, inhalation, and dermal routes of exposures are

pres6nted in'Table E=3. For each of the site chemicals with available RfDs, the HBLn
<_ <..... ',, ,

vaihes"were estimated so that allowable daily intakes (dose) equate to the acceptable

daily intakes (RfDs). For each of the site chemicals with available SFs, the HBLc values

were estimated so that the carcinogenic health risks do not exceed 1 x I0 -° (i.e., I in

B17407-H E-2



1,000,000 excess lifetime cancer risk). Estimated HBL values for hypothetical onsite

residents (children and adults) are summarized in Table E-4.

Based on this analysis and the HBLs estimated for the chemicais.:i'isted on

Table E-4, antimony and arsenic may be chemicals of potential concern _for Site

PA- 16.

BI7407-H E-3
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Table E-I. £creening Level Analysis of Soils at PA-16

Estimated DHS Soil
Soil Sampling Upper Ingestion

Results/&/ Limit of Screening
Arithmetic Background Level Icl DHS Soil RCRA

Mean Maximum Concentration /13/ Child Adult AAL Level/e/
CHEMICALS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Idl (mg/kg)

ORGANICS ..........ii_

Phenanthrene 0.20 0.29 -- 500000.0 900.0 _' , 100 --

Fluoranthene 0.21 0.46 -- 500000.0 ,90&O,,,,, .....................
Pyrene 0.21 0.44 -- 500000.0 900.0 ........ -_ --

METALS

Antimony 65.59 92.10 -- 0.9 500.0 -- 30.0
Arsenic 5.66 15.70 7.00 2.0 1000.0 -- 80.0
Barium 172.26 443.00 200.00 1'00.0 70000.0 -- 4000.0
Cadmium 7.42 14.00 2.10 '"2.0 1000.0 -- 40.0
Lead 8.84 40.40 12.00 500.0 2000.0 ....

Mercury 0.08 0.22 -- ' 0.7 400.0 -- 20.0
Molybdenum 2.18 8.20 -- _--- - .....
Selenium 0.59 0.91 -- '7.0 4000.0 ....
Silver 0.59 1.80 -- 71'0, 4000.0 -- 200,0

Zinc 62.99 116.00 100.00 400.0 200000.0 ....

/aJ From: Eighteen soil samples collected at Site PA-16 at all depths.
Ibl From: HLA, 1990 ....
/cl From: DHS, 1990a. ....
/d/ From: DHS, 1991.
/e/ From: EPA, 40 CFR, 1990. .... .....

Note: Dashes (--) indicate information not available or calculable.

_i_ _ _,_' ,,""', i ¸!¸

S" S % _, _i'
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Table E-2. Intake Assumptions and Methods for Estimating Health-Based Values/a/

Child(5 yearsold) Abbreviation Value

Exposure Duration (years) ED1 5
Exposure Duration (days/yr) ED2 350
Ingestion Rate (mg/day) IR 200 .......
Oral Absorption Factor (percent) OAF 100o/0 .............
Dermal Surface Area (cm^2/day) DSA 4908 95th percentile skin surface'a[ea comprising

head, hands, legs, arrns_iee_ ............
Soil Adherence Factor (mg/cm'2) SAF 0.5 ............'%_..':':>
Dermal Absorption Factor (percent) DAF 1% for metals; 100% for organics
BodyWeight(kg) BW 13
Averaging Time for Carcinogens (days) ATc 365 days/year x 70 years
Averaging Time for Noncarcinogens (days) ATn 365 days/year x 5 years

Adult(70yearsold)

ExposureDuration(years) ED1 30 " ':.
ExposureDuration(days) ED2 365
Ingestion Rate (mg/day) IR 100 ......
Oral AbsorptionFactor (percent) OAF 100%
Dermal Surface Area (cm'2/day) DSA 6839 95th percentile skin surface area comprising

head, hands, lower legs, lower arms
Soil Adherence Factor (mg/cm"2) SAF 0.5
DermalAbsorption Factor (percent) DAF ..........................1% for metals; 100% for organics
BodyWeight(kg) BW
Averaging Time for Carcinogens (days) ATc 365 days x 70 years
Averaging Time for Noncarcinogens (days) ATn 365 days x 30 years

Health Based Level for Carcino.qens ._HBLc) estimated based on the followinq equation and assumptions stated above:

1 x i0_-6 x BW x ATc
HBLc ................. =- .... -----= ............................

SF x ED1 x ED2 x {(IRx OAF) ÷(DSA x SAF x DAF)} x 10"-6 kg/mg

Note: SF = Oral slope factor from EPA, IRIS, 1991; HEAST, 1991
1x 10"-6 ,- Assumed target risk of 1 x 10"-6

Health BasedLe_ei:_orNoncarcino.qens(HBLn) estimated based on the followin.qequationand assumptionsstatedabove:

_'_ : RfDx BWx ATn
HBLn ....... _- ..................................................

HQ x ED1 x ED2 x {(IR x OAF)+ (DSA x SAFx DAF)} x 10"-6 kg/mg

Note: RfD = Reference Dose from EPA
HQ -- Assumed target hazard quotient of 1.0

/aJ Methods consistent with EPA, 1989, 1990, 1991.

TAB_E-2.wkl 06-Sep-91



Table E-3. EPA-Established Toxicity Information

Inhalation Oral/Dermal
Toxicity Toxicity

Weight of Values/a/ Values/a/
Evidence/a] RfD SF RfD SF

CHEMICALS (mg/kg/day) (mg/kg/day)'- 1 (mg/kg./day) (mg/kg]day)'- 1

ORGANICS

Phenanthrene D .... 4.00E-03 _/ --
Fluoranthene D .... 4 00E-_02 .-. --
Pyrene D .... 3 00E_ 02. ''_'..... --

METALS "...............

Antimony NC .... 4.00E-04 --
Arsenic A -- 5.00E+01 1.00E-03 1.75E÷00
Barium NC 1.00E-04 -- 7.00E-02 --
Cadmium B1 -- 6.10E,00 5.00E-04 --

Lead B2 .... , -- --
Mercury D 8.57E-05 ,_ ........ 3.00E-04 --

..... •"' 4.00E-03 --Molybdenum NC --
Selenium D ......
Silver D -- 3.00E-03 --
Zinc D -- 2.00E-01 --

/a/ From: EPA, IRIS, 1991; EPA, HEAST, 1991; A = human carcinogen, B1 = limited
evidence of human carcinogenicity, B2 = probable human carcinogen,
D = not classified as human carcinogen, NC = noncarcinogen.

Yo/ In the absence of an established toxicity value, assumed equivalent to

toxicity of naphthalene, a representative PNA for noncarctnogenic PNAs.
Note: Dashes (--) indicate information not available or calculable.

TAB_E-3.wkl 06-Sep-91



Table E-4. Estimated Health-Based Values for Residents/a/

HBLc HBLn
Child Adult Child Adult

CHEMICALS (mg/kg) (mg/kg) (mg/kg) (mg/kg)

ORGANICS

Phenanthrene .... 20 83 .........i"_'
Fluoranthene .... 204 830 .'' '_....
Pyrene .... 153 622

METALS ..............

Antimony .... 24 218
Arsenic 0.48 0.73 60 544
Barium .... 4226 38079
Cadmium .... 30 272
Lead/b/ .......... ."
Mercury .... 18 .....
Molybdenum .... 242 2176.' .
Selenium ....... _.....
Silver .... 181 1632
Zinc .... 12075 108797 .... ....

/a./ See Table E-2 for explanation.

/b/ Acceptable daily blood levels based on similar intake assumptions estimated

and 4200 for children and adults, respectively(Sager and Jones, 1991).
Note: Dashes (--) indicate information not available or calculable.
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Table E-5. Potential Chemicals of Concern at Site PA-16/a/

CHEMICALS _......... _' ............. /'

ORGANICS

Phenanthrene Not a health concern at levels detected
Fluoranthene Not a health concern at levels detected

Pyrene Not a health concern at levels detected

METALS _ .

Antimony Above PEA levels for child and adult, and HBLn level for child (mean & maximum)
Arsenic Above PEA levels for child, and HBLc level for child and adult (mean & maximum)
Barium Not a health concern at levels detected
Cadmium Above PEA levels for child; not a health concern at teve!s detected
Lead Not above acceptable blood lead levels (Sager and Jones,. 1990)
Mercury Not a health concern at levels detected .......
Molybdenum Not a health concern at levels detected
Selenium Not a health concern at levels detected _ .

Silver Not a health concern at levels detected _..:'
Zinc Not a health concern at levels detected

/a/ See Table E-2 for explanation.

1
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SITE INSPECTIONS
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